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/ THE ^ 
PHILOSOPHY OF SELF-EDUCATION. 

BY B. B. THATCHER, 

hffi ofa^Hociation*. Kntult of civilizatloa. 

This is an ap^ of associations. Almost every nwr 
enterprise, in whatever department, is carried throuj^h, or 
at least attempted, by a party, or a society, or a corpora- 
tion, or an association under some other form and name. If 
a course of lectures is to be delivered, or a canal to be dug, 
— if an India-rubber factory is to be put up, or a vice or 
abuse in the community to be put down, — the first move- 
ment, infallibly, is to call a meeting, and the second, to 
organize an institution, for the purpose. Combination is 
a characteristic of the age ; and it is so in our own 
country more than in any other, by far. We are a people 
involved in the meshes of all sorts of associations, year 
in and year out. They scarcely leave us the liberty of 
breathing, without some society's vote, certified by the 
secretary thereof. 

To' a certain extent, this general state of things is 
necessarily the result and accompaniment of civilization. 
Men are gregarious in all conditions ; in a condition of 
civilization more so than in barbarous communities ; va- 
rioasly so in various civilized communities, according to 
circumstances innumerable ; but of all others, most likely 
to be so, and likely to be most so, in precisely a countxy 
and a state of society like our own. The circumstances 
that produce this tendency need not be here detailed. 
1 
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The Mieial power. Abate of ft. 

Enough for our present argument^ that the effect, and the 
fact, are as they are ; that the spirit of the age is essentially 
and eminently a public spirit, — a spirit of enterprise, and 
ccMnbined enterprise, — a merging, in other words, of indi- 
viduality in the social principle, (as ice is wasted away in 
a warm air;) and that the spirit of our country, for perma- 
nent reasons peculiar to itself, is the foremost representa- 
tive and leader of the spirit of the age. 

Great good results (rom this tendency ; not great 
achievements only — ^moral and physical — beyond the 
reach of individual resources, — but great good. In this 
country, especially, as it is one of the consequences, so 
18 it one of the causes,— one of tlie chief ones, — of our 
onejcampled prosperity. Our associations, great and small 
—-in every department of society and life — from the 
Federal Union down to the least of all the organized 
operations of the bodies of men it includes — have carried 
everything before them. The world never has witnessed 
before such ti development of the social power. But with 
the great things and good things which have resulted 
from its action — and still result — and still will— evil 
also, great evil, has been and will be mixed. Some of it 
is inevitable, and some of it incidental and needless, 
while yet another portion perhaps lies between these two 
classes. It is not wholly to be either prevented or reme- 
died, but is greater than it need be. It admits of being 
guarded against to a certain extent ; and for that reason, 
if for no other, it should be well understood. 

We have alluded already to the amalgamating process 
in character (so to speak) which, under these influences, 
ia going on among us; and that is the result we now 
particularly refer to as one to be kept in mind. It is the 
melting down of individuality in the floating character of 
the ambient community, and in the warm incumbent 
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atmosphere of the age. There is danger that the enters 
prise of the age may be too high for its reflection ; it 
should be a heavy ballast, and a sound hulk, to sustain 
such a breeze in the straining sails. There is danger 
that the mind which is vested in its enterprise is but 
too much taken from its reflection. There is danger that 
matter will occupy us disproportionately more than mind 
itself, — it is a material, a mechanical, a money-making, 
as well as a social age ; danger, that things, dispropor- 
tionately more than men, will absorb our attention and 
our action ; greater danger still, — the greatest of all, — 
that of the men and of the mind, which do occupy us, far 
too large a portion, for our best good, will be other men, 
and other mind, to the exclusion and disparagement of 
ourselves, and of our own. It is more than danger. It 
is danger realized in injury, and fast being more so. 
The evil incident is becoming, almost as much as the 
great characteristic cause we have mentioned, one of the 
features of the country and the times. 

Education is one of the grand investments of the 
reflection we have spoken of. The education of a genera- 
tion of men best represents, on the whole, in the true 
sense of the words, the amount and quality of its reflec- 
tion. In this department we may expect to see the surest 
and strongest manifestation of it, or of the want of it, or 
of its abuses. The education of the body politic is, as 
it were, its blood, and in it arc sure to be seen, and to be 
shown, as by a thermometer, all the material changes 
which affect the system. This is, in one sense, emi- 
nently an age — the age— of Education. The enterprise of 
the age is displayed in nothing more than in its ostensi- 
ble education. In our own country, again, this is espe* 
dally the case. We have not pushed our canals and 
milnNuii with a more prodigious energy or a more subtle 
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for the great general object of the physical, intellectual 
aod spiritual improvement of the People and of the Race. 
Education, we say, is the essence of them all, or is meant 
to be. It is the sublime aim of this magnificent philosophy 
that every living mind shall be supplied. It is meant that 
no poverty, no infirmity, no disinclination, no crime, vice 
Off fault, no disaster or distance, no mere circumstance, in 
fine, of any sort, shall stand in the way of the universal 
application of the scheme. It runs like a railroad, with 
branches to every by-place on the way. It goes under 
ptiountains, and over rivers and swamps. It takes on 
tverybody and everything, at some rate or other. It is 
the Railroad of the Reason of the age. — ^It is the age of 
Education. 

Of this, itself, of course, we do not complain. We do 
not complain of the effort, or of the enterprize, which goes 
into any moral, as distinguished from any material use. 
It is so much saved, at least, from augmenting the tide of 
the tendencies of the age we have spoken of ; perhaps so- 
much added to the force which must be relied on to 
counteract them. We wish, however, it were more than 
it is. We wish it were all even that it seems to be. We 
wish the real result were in proportion to the real eiTort, 
or the substance in proportion to the show. It b greatly 
to be feared, not to say apparent on the face of everything, 
that it is not so ; that the character of the times, in regard 
to its objectionable traits, as well as its good ones, enters 
into its moral as much as its material operations, and into 
this as much as any other; that velocity, more than 
^oroughness, to display more than to do, and to do more 
than to be, especially, are but too much its gprowing 
traits ; that, as we said of the age at large, it is true of 
its action in this field, that its reflection is not adequate to 
its enterprise. In a word, a g^at deal too much of what 
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it meant to be education, is no education at all, or little 
better tban none : the arrow falls short of the mark. A 
great deal more of it is the least substantial part of it, 
though at the same time often the most available, as cir- 
cometances are, and in nothing more so tlian in being the 
most showy. It is not all gold that glitters, however. 
Tbe tin in the farmer's cornfield makes a greater show 
than the diamond in his daughter's ring ; and so do the 
gewgaws which the Indian swings in his ears. 

It amounts to this. We have compared the education- 
enterprise of our day to the railroad of the same. It is 
not a mere simile. There is too much of the railroad 
principle, and especially of the high-pressure system, in 
the scheme. There is much more than the subject will 
bear; for as there is, according to the old saying, no 
royal road to learning, so there is no railroad to it, — to 
education, — to self-education, much less. The vital prin- 
ciple of all these, amid all the countless changes of the 
times, remains the same, and it never can be altered. 
This is a principle of the mind, — a principle of man, — and 
mind and man remain and must remain the same. We 
have made so much of an enterprise of education that we 
have forgotten to make it a discipline. We have merged 
the individual interest in the copartnership concern. We 
haye tried all sorts of education but self-education. We 
haye educated everybody but ourselves. 

Of course, we use this much abused word in its 
thorough and true sense. More or less educated we all 
are. All civilized nations are. All mankind is, and always 
was, and will be. They are a law unto themselves. 
They are educated more or less by the inanimate and the 
animate nature, and especially by the human nature, and 
by all the circumstances of their condition, whatever it is, 
which surround them. There is a principle in them 
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■ll^n man's mind, — (the principle alluded to already,) — 
tirhich enables, and stimulates, and compels them to be 
80 ; a principle which enables them in a certain degree 
to dispense with the materials and the motives that even 
diyiliaation and Christianity suggest and supply ; a prin- 
ciple without which, in the midst of all these means, any 
man — any mind, — if without it they could be imagined 
to exist and to remain such, — must be as insensible to 
their influences, and as incapable of improvement from 
them, as though the body and soul were cased alike in 
coats of solid steel. 

The savage is educated. He educates himself. He 
Avails himself of his circumstances, such as they are, and 
prepares himself for hia condition, such as it may be. 
He makes himself a good warrior and a good hunter. 
He trains his mind in many things, and his body in 
almost all. His eye is keener, and his ear more sensi- 
tive, and his feet fleeter, and his whole system more 
enduring, and available, — ^more self-possessed — ^more edu- 
cated^ — than those of most men more civilized than him- 
self. 

Franklin tells a story of some Pennsylvanien chieftains 
who met a deputation of the old settlers of that state, at 
I/ancaster, in ancient times. When the business of the 
council was settled amicably, the latter, by way of com- 
pliment or conciliation, ofiered to take some of their sons, 
and educate them ; meaning, perhaps, to put them to 
school, or to college, or both ; to make scholars and gen- 
tlemen of them, in the white sense. The red men 
listened in solemn silence, and took the matter into grave 
consideration, as usual, and replied : — " Brothers ! we 
are much obliged to you for your ofler to take some of our 
papooses, and educate them. We presume you mean 
well by that, — that you mean to do them and us soma 
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good. We think, however, that they had hetter stay 
with DS. We understand hunting, and fishing, and fightp 
ingt better than you do. We can teach them better. 
Brothers! we will keep them and educate them our> 
selves ! " 

The Indians, in one sense, were right. Every man 
should be educated for what his condition is to be. He 
is best educated when he is best fitted for that condition. 
If the young men were destined to live in the woods, 
4here was the school for them to learn in. 

So in civilized countries, of course, .to some extent. 
We said, more or less educated we all are. It is im« 
possible, in the nature of things, that any mind should 
exist anywhere without being educated, and without 
educating itself, in some way or degree, — artificially 
or naturally, well or ill, as the case may be. In a 
country like ours, and a period like this, it is most 
impossible of all. We cannot avoid breathing in, from 
our birth, the atmosphere of the age. It circulates 
through us, as the common air does through the lungs, 
whether we will or no, and whether we sleep or wake. 
We must take it, however, as it comes, and make the 
best of it. If we breathe in the good elements, we are 
exposed also to the evil. Association, habit, sympathy, 
excitement, example, may insensibly instil some of the 
exceptionable infiuences into us. Our raiUcars go both 
ways, and about as fast one way as the other, — and the 
steam which propels either way is the same. If we are 
more or less better and wiser, therefore, as it is to 
be hoped and believed we are a good deal, for living 
when and where we do, than we should have been had 
our lot fallen among the Calmucks, or in the dark ages«— 
better and wiser for being surrounded and supplied by 
the vigorous and the virtuous elements of the spirit of 
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this generation, — it would be strange indeed, on the same 
principle, if we did not participate, all of us, in its de- 
ficiencies and its faults. It is a country and a period 
of prodigious energy, enterprise, emulation, excitement of 
all sorts ; and of occasions and opportunities for all, inex* 
haustible, in proportion. There must be impetuosity, 
irregularity, rashness, recklessness, hurry, in the process. 
There must be artificial and superficial character, and all 
the marks of haste and heat, in the result Especially 
must there be too much dependence upon the social prin- 
ciple, and too little upon the principle we have spoken 
of, — the centripetal, — within. Of this, of its operation, 
and particularly of the necessity and benefit of its culture, 
we come now to ipeak more in detail. 

We shall call it the principle of self-education. To 
define it, like defining any other mental principle, is not 
80 easy a matter, perhaps, as to describe it, or to describe 
its results. We may venture to say, however, that it is, 
in other words, the principle of making the most and the 
best of one*s self 

This, of course, implies a good deal. The man who 
possesses and cultivates such a principle in perfection, is 
or becomes, humanly speaking, a perfect man. The 
more he does so, the more perfect he is and becomes. It 
includes all the policy of reason, and all the philosophy of 
religion ; and it implies the result of the exercise of both. 

It implies the science of self-knowledge. No man can 
make the best or most of himself, who does not under- 
stand himself. If he ever does so, it is only by accident; 
and of the two, he will be much more likely to blunder in 
the other way. . Every man to bis trade, is an old saying, 
and a good one. A poor shoemaker will generally make, 
nevertheless, a better pair of shoes than a good tailor, or 
a good blacksmith, (unless they be cloth ones, or for the 
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use of a hone; and there the principle is the same.) 
We must know the means we have to work with, and the 
use of them. So we must know our own mind. This, with 
the hody, is a set of instruments common to the race. It 
18 the hest one ever made. It is the only one which we 
cannot do without. The diversities in it, and in its use, 
constitute or cause all the essential diversities in the ca- 
reer and character of men. If we are all alike in mind 
originally, then the diversity in the iresult depends solely 
on the use,— and one man, to all substantial purposes, 
may be a Bonaparte or a Newton, about as well as an- 
other. If we are different, and of course some of us infe- 
rior, 80 much the more indispensable is it for us to find 
out what we can depend upon, and what we can do or be, 
to the best advantage, and to act accordingly ; so much 
the more important, that is, to make the most of what 
little we have. We must understand ourselves, then, at 
all events; the more, the better. This implies eflfort. 
Self-knowledge implies self-study, — ^the hardest study of 
all, — the least attended to in the schools, — the most needed 
among men. 

It is the more so, and the more useful in every way, 
inasmuch as other men are essentially like ourselves. 
The world is made up of substantially such people as 
we are. We diflfer in detail, to be sure. However it 
is at the outset, other circumstances, if not constitution, 
modify us in infinite varieties of ways, till our minds get 
to diiier as much as our bodies, at least. Yet, in the 
main, we are the same. Writhe as we will in the 
several situations allotted us, high or low, good or bad, 
and disguise the commonplace truth as we may, we are 
all hunuin, and no more nor less, still. We are wrought 
upon by like influences, and we work with the sama 
means. 
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To know ourselves, therefore, implies knowing* some- 
thingf of others. It implies, to a very considerahle and a 
very available extent, what is called the knowledge of 
human nature, (which is of course our own nature,) and 
the knowledge of the world, (which is an aggregate of 
individuals like ourselves.) How useful this is, we need 
not say. We cannot make the best of ourselves, without 
making the best of other people, and of the world. We 
all work with each other, and upon each other ; we are 
all wrought upon, also, by each other. We must do 
to, and we must be so, so long as we remain men, and 
among men. Our education itself, to no small extent, 
must doubtless be got by this kind of exercise, and this 
kind of impressions. It is thus that we develope our- 
selves, our faculties, whether passive or active, of feeling 
and thinking, of scheming and putting in practice, of body 
and mind. 

A great part, we say, of the process of every man's 
education, consists in this action and reaction. A great 
part of the difference between diflferent men, so far as 
education goes, is in the difference of their appreciation 
and their appropriation of this branch of it. If they 
appreciate themselves well, they will appreciate this, and 
profit by it. If they do not, they will suflfer in proportion. 
They will not only lose the disciplinary benefit derivable 
from the social world they live in, — that benefit which an 
understanding and a constant bearing-in-mind of htunan 
niUure and of their own, will give them, and which noth* 
ing else can, — but they will be the sport, the creature, 
the alave, the prey of mere influences, so fieur as their 
intercourse with the world goes. Their characters will 
be made up of layers, as it were, of such influences, 
good or bad, more ot less, as the case may be. They 
be all the result of accretion ; all alluvial. The 
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world 18 full of such men. It is more proper to say they 
have no characters at all. Character implies activity, 
independence, self-dependence, self-control. Theirs is 
hut a specimen of what a man may become without these 
alL It is a sort of consistency of impressions. 

A man should study himself, then, that he may know 
himself, and that he may understand human nature, and 
that he may avail himself o/" himself, and of other men, to 
the best advantage. This system will lead him, iri course, 
to a direct study also of others, and of the world, — as, for 
example, in every instance of the intelligent and voluntary 
exercise of his influence upon them, or of theirs upon him* 
self. The study of himself and of them, if he goes to work 
scientifically, will proceed hand in hand. Some men study 
the world too much, and themselves too little. Others study 
books almost exclusively, to the neglect of both. Another 
class study things, — other things, — ^perhaps business,— 
perhaps something else. The great mass, it is to be 
feared, study not at all. The remedy for each deficiency, 
—the right system for every man, — would be, we say, to 
study himself chiefly and first. This would lead him, if 
he followed it out, to all the other knowledge of men and 
of the world, not to say to all knowledge of everything, 
which he wants. Our age has reversed this order. They 
attend to everybody and everything but themselves. They 
make themselves the means, instead of the end. Instead 
of being, and then doing, they want to do without being. 
Doing is but the shadow, the shadowing-forth, of being ; 
and they grasp, in their eagerness, at the shadow, — ^like 
iEsop's dog crossing the river, with the meat in his 
mouthy — and lose all. 

The general neglect of self-study seems the more 
unreasonable when, we consider, as we are perhaps not 
very apt to do, that, in some sense, we can depend upon 
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nobody, and upon nothing, scarcely as well as upon oui^ 
seWes. Our facilities, as they are commonly called, — 
our facilities of education, in the liberal and general 
sense of the term, — our external circumstances of every 
sort, — (it is no new 6aying),r— are little to be relied on, 
either to remain with us, or to render us any service. 
These circumstances are changing every moment while 
we stand in the midst of them. A breath may cast a 
shadow over them, as it does on the face of the mirror. 
The slightest jar, as it were, may jostle them, like the 
beads of the kaleidoscope, and bring up, as that does, a 
combination and an aspect totally difierent from the last. 

All external circumstances, like riches, take to themselves 
wings, and fly a\^'XLy. Man only remains, — the nucleus 
for continual successions of changes. He should remain 
the same. He should retain the continuity of his charac- 
ter through all. He should cherish the intrinsic vitality 
of principle which no circumstances can either give of 
take away, and which, instead of depending on them, will 
compel them, as they make their appearance, and pass 
through all their changes, to be serviceable to himself; to 
adapt themsel;ires to his mind, according to its principles, 
instead of their own ; to crystallize around it in shapes of 
beautiful and radiant symmetry, instead of smothering it 
in mere conglomerations of accidents. 

It should be thus, we say. It may be with every mind. 
It is its own fault, intellectually, if it is not. In the midst 
of all these uncertainties which surround us, there is 
almost a comfort, and there is clearly an advantage, 
in knowing and bearing in mind, that all things are 
uncertain ; — ^all things but the principle we bear within 
ns. '{^his is a certainty, if we make it so.' If not, we 
have no anchor at all, and we must be driven to and fro 
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by erery wind that blows. Let us hold fast then by 
ourselves. Let us keep ourselves our own property, and 
in our own possession, and in good repair. Then circum- 
stances may ** be added unto us," or not. If they are, 
we shall have the power of making the best of them. If 
they are not, we can make the best of ourselves without 
them. We shall live, and thrive, in either case. That is 
the result of self-education. 

We have detailed, to some extent, what this process 
implies. It is obvious, farther, that it implies everything 
which education does. The principle of self-education 
applies to all the materiel out of which all education is 
derived. It includes the appropriate use, to this end, of 
all the opportunities, facilities, faculties, available to the 
improvement of a man, according to his situation. This, 
we need not say, is a good deal. In this sense, — that is, 
to this extent, — no man is or ever was educated, by him- 
self, or otherwise. It js true, there never lived an edu- 
cated or a self-educated man. It is probably impossible for 
us, from the want of anything like even an instance of ex- 
emplification, to conceive what such a being would be. We 
do not yet sufficiently know, by trial or in theory, what are, 
even, the real powers of man — of body or mind — to form 
iuch a conception, in any adequate degree, of what they 
may be made, ' and what they might accomplish. That 
spectacle is reserved, we trust, for some future, more for- 
tunate age, — an educated human creature, — self-educated 
of course, he must be, — a model of a man. 

If all this be implied, as it evidently is, by our defini- 
tion, we need scarcely allude more particularly than we 
have done, to the deficiencies, and inconsistencies, and 
various abuses of the various systems of education, (so 
-ealied,) or processes without system, which, in this and 
all other civilized countries, have usurped, and do stiU 
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ymirp, so extensiyely, the guise of that great end of ciyiliza- 
tion — of society — of life itself. We will not undertake 
to say that none of them are good ; and still less, that 
none of them are good as far as they go. No one prohabiy 
will deny that, on the other hand, many, not to say most 
of them, are not so ; neither good so far as they go, nor 
good at all ; perhaps not preferahle, (as they are some- 
times said to be, for a sort of dismal consolation, by those 
who perceive their faults,) — ^not preferable even to no 
education, or no attempt to give or to get one, at alL 
Their eflfect, so far as they have one, is to put the mind 
out of proportion and out of order, which, without them, 
would at least be more likely to remain iriy as the Creator 
made it. They work upon the mind generally, and 
in the aggregate, as certain parts of them, or certain 
other processes or practices of modes or systems of edu* 
cation, work upon the body of the patient who is unfof* 
tunate enough to be exposed to -the pressure of their 
screws. They do not neglect simply, but distort and de* 
form. They cannot neglect indeed without such conse- 
quences. They cannot pretend, or undertake, as they 
do, to draw out one faculty, or set of faculties, exclusively, 
or principally, or disproportionately in any degree, with- 
out producing some kind and degree of moral and mental 
deformity and distortion. 

It is manifestly, in fact, a law of our nature, — as mani- 
festly reason must anticipate, on the least reflection, that 
it would be, — that the whole of it is made to be used, and 
to be made the most and best of ; all the moral powers, 
for example, as much as all the mental ; all the physical, 
we need not say, as the indispensable means, at least, of 
carrying on all the others to the best or to any advantage; 
ftll the spiritaal, most of all, as the highest part of man's 
immaterial and immortal nature, — the aspirations ani 
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tttributes that link him closest and raise him nearest to 
the Divine Mind itself, which is the origin and fountain 
of his own. According to this law, and to all laws of 
nature — of all nature — it must necessarily be supposed 
not only unconstitutional (so to speak) in theory, and 
more or less prejudicial in fact, to attempt, as most pro- 
cesses of education do, and always have, a system of 
what we may call favoritism with the faculties of man-^ 
but it must be supposed absolutely impossible, by such a 
system, to draw out any of those faculties, even the favor- 
ites themselves, to the best advantage, or to the extent of 
which they are intended to be, and are intrinsically, capa- 
ble. Such a system, in other words, is impracticable. 
It cannot be successful according to its own theory of suc- 
cess. It cannot succeed, and does not, in the legitimate, 
constitutional development of any portion or portions of 
the nature it tampers with, any more than of the whole, 
as a whole. It succeeds only in preventing such a de- 
velopment, itself, and in standing in the way of any other 
system which might secure or promote it. All the 
physiology of the body, and all the philosophy of the 
mind, are pledged against it. These go hand in hand, 
and they both require, as a first principle, that not the 
whole mind only, or the whole body only, but that the 
whole man, should be the object of the operation, and 
that the operation should be applied, and the application 
pursued, accordingly. Just so far as it is not, just so far. 
it must fail, even of its own end ; still more, of the true 
end of education. It may seem to develope, in a certaiir 
degree, — and so it will ; — but it developes one thing, 
both imperfectly and to the disparagement of another and' 
of all. It stuffs one member of the family of faculties, to 
Marve another. The surfeit is injurious to one, and the 
3 
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deficiency to the other. The system, as such, is fatal to 
the whole. 

We cannot pursue the philosophy of this subject into 
the'minutis which would best illustrate what we mean. 
Almost every one, however, who pretends to have studied 
the character of our common-school and other general, 
perhaps universal, republican routine in the literary and 
public part of the education of youth, must acknowledge 
an almost equally universal and equally unrepublican, (as 
well as unphilosophical and unpractical,) comparative 
neglect of that kind and degree of moral discipline which 
ought always to go both before it and near it, as closely 
and constantly followed up by it as the substance, in the 
sunshine, is by the shadow. The literary ought to be 
subservient to the moral, in such a sense. It ought to be 
acquired, and used, as a moral means, among others. 
Our systems too generally more than reverse this order. 
They scarcely admit the moral to the place of the 
shadow. They do not allow it to be the servant, much 
less a co-partner, of the concern. They do not recognize 
it at all. They leave it to shift for itself; and it does so. 
It is no merit of this part of education, therefore, if it still 
lives, and flourishes. It is the merit of some other, t)r 
of the self-preserving instinct, — the instinct of self-educa- 
tion, operating in this neglected field, — the instinct of 
making the most and the best of itself. With all our 
excellent moral institutions, the morality of this country 
has a great deal to do for itself. It would not need so 
many of them as it does, if literary education were directed 
more to its benefit than it is. It would not need them 
later so much, if it had them earlier. It would not require 
cure, much less punishment, if it had prevention. AU 
society, all civilization, would feel, as much as the man 
himself, the difference. Society is made up of men, and 
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civilization is the result of their common character. We 
should have more and better morality in that society, and 
in that civilization, of course, as well as in that man. 
We should have not only him, with his influence, but 
all other individuals, wiih theirs. It would be no such 
distinction as it is now, and always has been, from the 
days of Aristides ** the Just," (as well as before his days,) 
to point out a member of society as a moral man, or a 
good man, or as a man of feeling and virtue in proportion 
to his mind ; but the distinction would be the reverse. It 
18 the fault of education, we say, and of all the several 
parts and processes of education, each in its way and 
degree, that it is not so now. Every mind is made 
capable of being, in this respect, what some minds are ; 
every character, the same. It is the fault of education, 
humanly speaking, — that is, it is the effect of the want of 
it, — that society is not made up of moral men. Every 
man ought to be an Aristides. His Maker intended and 
required him to be so. All society, we repeat, all civili- 
zation, (more or less,) of which he is one vital part, 
though a small one, — as well as the whole of his own na» 
ture, of which his morale is such a part, — feels the wound 
when he fails to be so. 

So of the physical department. Few will deny that 
this also is most grossly neglected, or otherwise abused. 
We do not refer only to the physical abuses of society at 
large, such as the outrages incident in some countries to 
the factory-system, for instance, or the genera] condition, 
indeed, of all the lower classes, as they are called. We 
refer to all classes, and all countries, though especially to 
our own. We refer still more particularly, — as a better 
illustration of our meaning, — to the neglect of physical 
education, or even pl^ysical preservation, in our general 
American systenv of literary as wqU as other education.. 
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In the schools it is most observable, in every grade 
of them, and in all literary institutions, with very few 
exceptions, more or less. The body is neglected, if 
not positively abused, and that to an extent incurable, 
and essentially fatal, sooner or later, — at least preju- 
dicial, — to the mind, and to the morality, as well as to 
itself. That is the period when it is most tender and 
sensitive. An injury then received is never wiped out ; 
and it spreads through the texture of the whole constitu- 
tion, as ink spreads upon porous paper. To a vast ex- 
tent, — almost incredible, if stated as facts prove it to be, — 
deformity and disease, in their recognized shapes, directly 
ensue. To a still greater extent, — unrecognized — unre- 
corded, of course, — ensue debility, degeneracy of every 
sort, liability to evils not yet developed, — the condition 
of constitution, of mind and body both, which exposes, 
induces, aggravates, if it does not create. The efiect 
of this again, on mind and morality, as well as upon mere 
health, and strength, and life, — the effect on society and 
on civilization, — is incalculable — awful to be thought of. 
Here too, as before, we see what we ought to be. We 
have just instances enough among us of a right physi- 
cal education, — physical self-education, — just exceptions 
enough to the general waste or wreck of constitutions, 
more or less, — to be able to comprehend what we lose. 
We see here and there a sound body, and a strong one, — 
apparently so, or very much so, at least, — a comparatively 
perfect physical condition. In savage communities, there 
are more of such cases. The Indians, for example, of 
this country, are more perfect, physically, than we are. 
We will not here say why they are ; enough that such is 
the fact, — enough that tliey are physically better educated. 
They educate their bodies better, as we have remarked 
once before. We see similar instances, to a certain ex- 
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tent, in the case of blind men, among ourselves. They 
generally cultivate the senses which they have, much 
more than other mejfi. They are compelled to do so, and 
feel the benefit of that compulsion. But why should not 
others, as well as blind men, or as well as savages, cul- 
tivate all the senses, to the extent they do ? Why not 
cultivate the whole body, and all its faculties, as well ? 
Why wait to be compelled ? Why lose the use of such 
or any advantages, through mere neglect? Why not 
make the most and the best of the whole man, as well as 
of any part of him ? Why not of these parts, as well as 
of any others ? Why not, in a word, in this department, 
as in others, pursue the philosophy of self-education, — of 
making the best, and the most, of ourselves f Then, as 
in the other case, we should all be what a few of us are. 
We should be altogether what those few, rather, are in 
some small degree. A new and vast infusion of sound 
mind, — such as only a sound body can nourish, — would be 
poured into the whole civilization and Christianity of the 
age and of all ages. Invalids, imbeciles, infidels, would, 
in a good degree, disappear, all on the same principle. 
The cultivation of body, of mind, of morality, the cultiva- 
tion of the physical, mental, spiritual faculties, severally, 
would thin their ranks. To a very great extent, they are 
all of them the result and the proof of a want of right self- 
education, or education of any kind. They are signifi- 
cant of a diseased body-politic. The reform which shall 
heal them must be a reform, and a radical one, of the whole 
of that body. It must be the philosophy of self-education, 
applied to each member of it, and to the whole. 

Of such a process, the mere literary portion is evidently 
the most insignificant, though much, very much, is to be 
derived from books, schools, and most of the whole regular 
nmtine of what is commonly considered " an education," 
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as the phrase is ;— a " liheral " one, for example. The 
use or abuse of these,— the kind and quantity of benefit 
they mxiy furnish, — ^how far they are indispensable, how 
far desirable, how far serviceable according to circum- 
statices, — are questions, that, with many more of the sort, 
we may afford to pass over lightly. 

It is important, however, to remember in this connec- 
tion, that, let these things be settled as they may, every 
individual, for the most part, in these times, and especially 
in this country, has, on one hand, the free opportunity of 
access to the elements of a literary education, (so far as 
that goes, and it ought to go a good way ;) while, on the 
other, no necessity is imposed on him of injuring himself 
by either an excess or an abuse of the same. Through 
all this range of resources, — from what is enough to what 
is better or worse than enough, in most of the degrees, — ^he 
must, however, after all, — (and this is of still more impor- 
tance,) — depend still, primarily and chiefly, on the guid- 
ance of the principle in himself. As we have intimated 
already, he must in his literature, as in his life at large, 
educate himself. He must, in other words, exercise for 
himself the appreciating and the appropriating power. 
He must make the most and the best of himself here 
again, — to recur to our definition, — by making the most 
and the best, among other things, of his opportunities in 
this department. He must use his discretion to judge, 
according to his circumstances first, and secondly accord- 
ing to what they may be, what sort of literary knowledge, 
or study, or discipline to be gained from it, he wants and 
may want, most ; and how much of his time and mind 
can be afibrded to these compared with the other matters 
of education, in other departments, which he wants or 
may want as much or more. Then he must have the indus* 
try to gather, the discrimination to select, the perseverance 
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to pursue, the self-denial (more than either perhaps) to 
forhear, — as much as possible. And to all these, and more, 
must be added the soul of all this process, — the princi- 
ple which commands them all, — ^the re^lator of the 
whole machinery, — the availing, investing, incorporating, 
spirit of the man. It is a spirit which corresponds, pretty 
nearly, in the moral system, to the digestive power in the 
physical. It uses up all that is worth using, as it should 
be used, and rejects the rest. It demands, too, something 
lo use. It will not be idle in a man. It was made to 
work, and will work, — upon something. If he gives it 
poor food, or too little, it will make the most of that, and 
demand more. If he omits to furnish any, it will 
remind him of his duty by turning in upon himself. It 
is the gastric juice of the mind. 

This comparison affords an illustration, still farther, of 
the great truth that a man's education, like everything 
else about him, depends chiefly, not on his circumstan- 
ces, but on himself; and especially so among uSt 
where, as we have said, all the indispensable elements, — 
the alphabet of an education, — the stock lo begin business 
with, — are placed within everybody's reach ; — carried, by 
the vast system of moral and social machinery described 
before, as it were, to every man's mind, and every child's, 
as water in the cities is carried by conduits to every 
house. 

The great mathematician, Edmund Stone, was a son 
of the gardener of the Duke of Argyle, and was seventeen 
years old, when his Grace, walking over his grounds one 
day, noticed Newton's Principia lying on the grass, and 
supposing it his own copy, directed it to be taken to its 
place. Stone appeared, and claimed it. "Yours!" said 
the Duke, "do you understand geometry, Latin and 
Newton?" '* A litde," answered the boy. He was far- 
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ther questioned, and excited the Doke's amawment atiU 
more. " And how came you with all this?" he inquired 
at last. "A servant," said Stone, "taught roe ten years 
since to read. . Does any one need to know any more than 
the letters, to learn everything else that he wishes f " 

There are many and obvious reasons for believing 
that this degree of destitution is, with many minds, at 
least,, and with the strongest, certainly, among the rest, 
not only better for them, and for their education, than the 
opposite state of repletion, but that it is the best position 
such minds, for such a purpose, can be placed in. This 
implies, of course, that they have a good share of the 
self-educating principle. In that case, their destitution 
operates as their most salutary discipline ; and discipline, 
we need not attempt to show, — development of power, 
especially, which is the legitimate result of it, and should 
be the aim, — is the essence' of all education. It is not 
what a man learns, but what he is, and what he is able to do. 

If indeed abundance of means could be had in connec* 
tion with this same spirit, and without injury to it, that 
would be well. Such is, however, but rarely the case, 
and can rarely be expected to happen. Abundance of 
means, with human nature, almost infallibly encourages 
negligence of appreciation, and indolence of effort. 

At least, if there be not neglect, there is danger of ex- 
cess. The eager mind will be tempted to surfeit on the 
feast spread ever before it. It will fail to discriminate, 
or to restrain. It will take enjoyment in the place of 
exertion, or out of proportion with it. It will learn to 
enjoy more than to endure, or to do. It will be more 
learned, and more contented, than it will be able or wise. 

Perhaps it can hardly be called a question, on the 
whole, whether too much, or too little, (if too little, among 
tts, can be conceived of*) of the mere means of education* 
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be better tar tke mind. Too much, beyond a qnestioiv— r 
loo mach in this department, as in some others, — ^is the 
rock upon which most men split. It is as true that a 
certain sort of education in this country is too easy, and 
diat people are therefore the less educated, and especially 
that they educate themselves less, as it is that the Amer* 
leans (as Dr. Channing says) generally suffer mpre from 
eating and drinking, too much, than from eating and 
drinking too little. The poor man has the great advan- 
tage, at least, of a good appetite and a sound digestion. 
He gets them both by exertion. He earns them. And 
this is as true in the mental as in the physical department. 
Necessity sharpens the wits that contrive, and developes 
the powers that accumulate, and that us& up. The poor 
man's knowledge, — the knowledge or study, we mean, of 
any man who gets with difficulty what opportunities he 
has, — is likely also to be of the really substantial sort. 
He can afford to take no trash. He wants his money's 
worth. He makes the most and the best, again, of his time 
and his place and bis mind. He makes the most and the 
best of himself. 

Still the conclusion is the same as before. It is not 
the means but the man that educates. It is the man that 
determines whether any use, and what use, shall be made 
of the means. If they are few or poor, he must make 
them go the farther, and learn the more to do without 
them, and to depend upon himself. He must, to borrow 
one of John Foster's figures, go through the world as the 
Indian, with his bow and arrows, goes through the woods. 
His facilities may be but as a pouch of parched com in his 
girdle. His faculties must work the better. These are 
his bow and arrows, and his game must be killed as he 
goes. " Does any one need to know any more than the 
kUeri f " 
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And SO in the other case. If our traveller starts with 
too much luggage, he must exercise as much discre- 
tion to be rid of the surplus, and to retain what he wants 
most, and to use that residue as he should. He needs 
the philosophy of self-education as much in the one case 
as in the other. 

And so he needs it in all cases. He needs it, as his 
true nature is, not to live merely, as an animal, or to 
learn merely, as a man. It is, not to live to learn, but 
to learn to live. It is, for this end, to mature, in their 
due proportion, all the capacities of his constitution. It 
is to avail himself of all the means which his Maker 
has given him. It is, in a word, to act, and to be- 
come, as that Being designed, and as he requires him ; — 
as he requires him, when, in his Revelation, he bids 
him to be also perfect as He is perfect ; — as he designed 
him, when, at the dewy dawn of this beautiful creation 
around us, breathing into him the breath of his mortal 
life, he breathed into him a living and a deathless soul« — 
a spark from the flame of his own spirit, — instinct with 
powers as illimitable in their advancement as the flight 
of the far ages of the future, and destined to be but in the 
beginning of their career, when the stars, that sang together 
at their birth, shall roll no more. This will be working 
out God*s will, and his own salvation, by working out 
himself. It will be working out himself, with His bless- 
ing, physically, intellectually, socially, spiritually, — in all 
things, — for time and for eternity, — the model of a Man. — 
And that will be the end of his Self-Education. 
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THE WINTER LYCEUMS. 

The operations of the Lyceums, throughout New England* 
BO far as our information extends, — and we have happened to 
have, in various ways, considerable means of keeping then> 
pretty constantly in view, — have been generally carried on, 
during the season which may now be said to be closed — the 
Lyceum Season — with a good deal of energy and intelligent 
spirit ; we are inclined, on the whole, to believe, with more 
than during any preceding campaign. This was, in some re- 
spects, hardly to be expected, though in others it was to be. 
Those who calculated very much on the attractions of curi- , 
osity, and the love of anything new, and very little on the 
attractions of knowledge, and improvement, and emulation, 
and the love of anything really good, and which wears well, 
must now be agreeably disappointed. The Lyceum System 
IB not yet perfect, to be sure. It is not time that it should be. 
It is in its infancy still ; the oldest in the United States, — and 
that means, we take it, in the civilized world, — are not much, if 
any, over ten years old. Of course, it is not yet either matured 
in theory or established in fact. Just enough has been done 
in both departments, — in the theorization of the truth and in 
the realization of the application of it in practice, — to justify all 
the rational expectations of those enlightened and excellent 
men, (Mr. Holbrook not among the least,) who so strenuously, 
in the days of small things and of great doubt and coldness, 
exerted themselves, and even exposed their reputation to some 
risk, in the anxious advocacy and the laborious establishment 
of the scheme. The state of the -case, we say, justifies such 
rational expectations. Though faults appear perhaps every- 
where in the system, or in the circumstances of its applica- 
tion, or its effect, they are also diminishing. The fact that 
they appear, ought to be an encouragement. They must ap- 
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pear, in order to be remedied or removed. Such is actual 
experience, or sooh it ought to be, always. It has been so 
in this case, eminently. New improvements have been con- 
stantly making. Fresh interest has been excited in propor- 
tion. A few institudons, indeed, for special reaaona^ — prema- 
turity or irregularilgr of formation, or some other accidental 
cause, — have gone toto *< declines,'* and breathed (we hope) their 
last— or the sooner they do the better ; but others, and fkr more, 
have arisen, under better auspices — ^the result of reflection 
added to experience — and multiplied, and flourished, in eveiy 
direction around us, from the Sl Croix to the banks of the 
Hudson. The Lyceum Science was never so well understood 
as it is now. The Lyceum System was never in so vigorous 
operation. The friends of the education of the people have 
occasion to rejoice that it is so ; and so of course have the 
People themselves. 

The BosTOK Lyceum we suppose to be one of the com* 
parative veterans in this field. This institution has never been 
in so prosperous a condition as during the past winter. Its 
course of exercises has surpassed all preceding courses, in 
worth and interest; and their popularity has been propor- 
tional. Patronage we do not call it Nobody is said to 
patronize himself; and this Lyceum System, well followed 
op, is simply the people, in their education and best improve- 
ment, taking their own business into their own hands. This 
they have done in Boston, so far as the work of the winter 
goes, beyond all example. The Lyceum has had an audience 
perhaps double, on an average, that of even the most active 
season preceding the last ; say from twelve hundred to twice 
that number, according to circumstances; very generally a 
punctual, and even crowded attendance. The Mecbanics' Lt- 
CEUif has also been carried on with great interest and benefit. 

The Salem Lyceum, though it now owns a large, ample 
and convenient hall for its meetings, intended to accommodate 
at least five hundred, has sold tickets enough to fill that room 
twice ; and its lectures have therefore been regularly repeated 
on successive evenings, for the accommodation of all. The 
Sprikofield Lyceum has found itself none too amply pro- 
vided for in the spacious town hall of that place. The same 
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k true at Cbarlestowo, where tlie room will seat perbapi 
ftom seven hundred to one thousand. At Portsmouth, as 
in Boston, an old theatre has been converted into a lyceum 
lialL Ph| boxes, galleries^ stage and all, we have seen cov- 
ered with the audience; and to carry out the tranf«forma- 
tiofi, at Portsmouth, a small but excellent band of musicians, 
playing lialf an hour before the exereiset commenced, occu- 
pied the place of the orchestra of the days gone by. This 
is a transformation to some purpose. The building referred 
to in Boston was formerly occupied by the followers of Abner 
Kneeland. At Newton Falls, and other places, they use a 
church ; and this and other institutions have been in the habit 
of adapting tlieir exercises, in some degree, very properly, to 
the sacred character of the place. The Newton Lyceum has 
grown out of an old temperance society, the soul of which 
still lives, and thrives, more or less, in tlic body of its succes- 
sor. The RuMFORD Institute, at Waltham, is another of our 
best lyceums, adapted specially to the factory girls and women 
in the place. It is also among the very oldest ; we believe, ten 
years. At Brookline, they have gone on jirosperously under 
the form of a debating society, with lectures by turns. In 
Boston, and other towns, many courses have been got up 
without so much of an ostensible organization, which have 
been attended by crowds. In the city, there have been six or 
eight very considerable simultaneous operations of this sort — 
historical, literary, scientific, miscellaneous, and otherwise. 

These are signs of the times, and very encouraging ones. 
It is pleasant also to see the du^position manifested, not only by 
the mass of the community, but by tliose individuals among 
them whose example and aid are of especial importance. 
Our first men are taking hold of this matter; — the first in 
all their several departments. We have noticed with plea- 
sure the appearance of such men as the Evcrotts, Sparks, 
Bancroft, Barber, Gushing, Farrar, Palfrey, Choatc, Silliman, 
and other veterans in their several departments, in company 
and close competition with their younger associates. The 
introductory lecture before the Worcester Lyceum, we 
notice, was given by one of our distinguished senatore in 
Congress, the other of whom is the President of the Boston 
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Society for the Diffusion of Useful Knowledge. Our 
ent governor has not thought it unworthy of his station, to 
fill the humble but useful place of presiding officer of the 
Lyceum in his own town, and to appear as a lecturer, in the 
midst of all his other duties, before that and othen. Thii^ 
we say, is encouraging. We want our first men to take 
hold with us. We want every man to contribute his share ; 
and theirs is a large one. The People themselvee oiust see to 
that. If they respect and help themselves, they will be re- 
spected and helped accordingly. 



Temple op Education. — We trust that the project of 
erecting a building on a magnificent scale, in some central 
part of the city, for the use of our popular associations, will 
not be abandoned. It was not for want of encouragement, 
but in consequence of the public mind being almost entirdy 
engrossed by the Bank question, and the pressure in the 
money market, that the movement made some time ago to 
this purpose was suspended. It was the unanimous opinion 
of the joint committee of the various associations, that such a 
building was needed in the city. The Odeon has since been 
made to supply the deficiency to some extent, but we believe 
that such an edifice is yet needed, to supply the increasing 
demand of the growing population of tlie city, for more and 
more of the means of iniproveujent, of all sorts, and that it 
would not render any other less profitable. It would be 
at once an exemplary proof, and a noble monument, of the 
devotedness of Boston to the cause of popular education anct 
improvement. 



Hanover Lyceum.— This Lyceum was established only ft 
few weeks since, through the enterprise of a few individuals^ 
who were of the opinion that such a society was needed ta 
accommodate the north and west portions of the city.. Several 
interesting lectures have been given, and the Lyceum is now 
in a fiourishing condition. It promises to be of censiderabl* 
benefit to those for whom it is specially designed.. 



8BMI-X0MTBLT RBC0B1>. 89 

Mercaiitile Library Association. — We have by Uf an 
iddresB delivered before this useful association of mercantile 
young men by Mr. Alfred Norton, one of its members. Jt is 
written in a spirit which we rejoice to discover, in productions 
of this kind. Though evidently prepared in haste, and without 
that literary finish which the author will no doubt hereafter be 
able to bestow upon his compositions, its generous freedom 
of manner, and the high aim and interesting nature of the 
thoughts, make it worthy the perusal of youijg men and of 
their friends. 



Popular Education in Pennsylvania. — We are informed 
by Mr. Holbrook, who is now laboring in the cause of educa- 
tion in Pennsylvania, that, besides other encouraging pros- 
pects, ^the Germans are coming into tlie Lyceum cause in a 
body.** A capitalist ofiers to appropriate 5000 acres of land 
for a Manual Labor School, situated in Potter county. 



Cbannino on Slavery. — We consider this treatSe one of 
the most able and eloquent defences of that great principle of 
the moral rights of man— on which true liberty alone can be 
based — that every mind ought to be elevated and educated to 
the full extent of its powers, as only a free mind can be. We 
think the • principles Dr. Channing has laid down are demon- 
strated by the facts collected by Prof. E. A. Andrews, while 
travelling in the slave-holding states, as an agent for the 
American Union, and which have recently been given to the 
public in the work entitled '* Siavei^ and the Domestic Slave 
Trade in the United States.** 



Wonderful Results or Cultivation. — ^The changes 
which the art of the florist induces, in producing^ double and 
variegated flowers, are not to be compared with the efl^ects of 
cultivation on those fruits and esculent vegetables which have 
been for ages under the care, and as it were the peculiar 
property, of man. In a wild state, indeed, they are hardly to 
be found at all ; or t/* found, hardly recognizable. From an 
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imigoifieaot and acid (hiit, or rather a mere berry, (for the 
fruit of the wild crab is nothing more,) have been iiroduced, il 
ia supposed, all our large and delicious varieties of appleeL 
The colewort, a plant whose scanty leaves weigh not more 
than half an ounce, is said to be the original of the cabbage* 
The potato was but a small bitter root, growing wild in the 
regions of ChilL What encouragements do not these facta 
afibrd to the cultivator who seeks to reclaim other vegetables 
10 the use and dominion of man. And if he is, as he has been 
said to be, a benefactor to his race, who makes two blades of 
grass grow in the place of one, is not he one also who gives 
them a new fruit, or teaches them the use of a new plant ? 



A Remarkable Discovert. — A pamphlet published in 
Florence, last summer, contains a striking ac(;ount of a dis- 
covery of a method of preserving animal bodies, far exceeding 
any mode of embalming ever yet known. The discoverer, an 
Italian, seems to have been led to the discovery by some facta 
which <ftne under his observation during a journey through 
some of the sandy regions of Northern Africa. 

The bodies, or parts of bodies, preserved by this method, 
retain all their characteristics of color, form and proportions, 
but are slightly diminished in weight, and rendered of a stony 
hardness, so that the sharpest file with difficulty makes an im- 
pression u|K)n them. Even the most delicate appendages, as 
the plumage of birds, and the slender limbs of insects, are 
perfectly preserved. 



American Conchologt. — We observe in Sitliman's Jour- 
nal of Science a notice of a new and important work on this 
subject, by Mr. F. T. A. Conrad, who has devoted much time 
to the study of this subject. It is published at Philadelphia, 
in numbers, the first of which has appeared. 
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BY Lieut. R03WELL PARK. 



General introduction. Philoso|>by defined. 

We propose to ofier a few general remarks on the 
origin, extent, classification and pursuit of human know- 
ledge. It is a region of vast extent, and of various as- 
pect, teeming with the innumerable productions of the 
intellect. It is a region, too, subdivided into many 
fields ; and though the partition walls are not always 
visible, yet, on passing the line, we soon discover, by the 
difierent productions, that we are treading another soil. 
The human mind is naturally«inquisitive, and loves to 
range unconfined over the wide Relds of fancy, to the 
utmost limit of its power. Nor should the Relds of sci- 
ence be less interesting, though there are some minds 
which rest satisfied in a favorite spot, while richer fruits 
and rarer plants grow unnoticed in the neighboring vales. 
Let us, then, for a few moments, cast our thoughts 
abroad, and soaring above all narrow limits, take, as it 
were, a bird's eye view of the vast regions of philosophy; 
for by this term, signifying the love of wisdom^ may all 
human knowledge be comprehended. 

Mind and matter, active or passive, form the subjects 
of all our ideas; for spirit and substance are the only 
modes of existence with which we are yet acquainted. 
The dements of knowledge must be learned from the 
Book of Nature) from which all our simple or primUL^^ 
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Use of books. Largest libraries. 

ideas are necessarily derived. But these ideas may be 
extended and multiplied, without limit, by the aid of 
Books of human production ; as well as. by conversation, 
writing, pictures and models— or descriptions and repre- 
sentations of natural objects. And since many natural 
objects are beyond oar reach, of which we may still ob- 
tain adequate ideas by the aid of books, these have be- 
come the great treasuries of Philosophy, accumulated by 
the labors of the wise men of all ages and nations. 

To give an idea of the multiplicity of books, we may 
refer to the European libraries. 

The Koyal Library of Munich, in Bavaria, the largest 
in Germany, contains 400,000 printed volumes, and 9,000 
manuscripts. 

The Bodleian Library in Oxford, the largest in Great 
Britain, so called because enlarged by Sir Thomas Bod- 
ley, about the year 1600, contains 600,000 printed vol- 
umes, and 30,000 manuscripts. 

The Library of the Vatican, the Pope's palace, in 
^me, contains about 500,000 printed volumes, and 
40,000 manuscripts. 

The Royal Library in Paris, La Bibliotkhque du Raif 
the largest in the world, contains, according to a late 
statement, 800,000 printed volumes, 100,000 manuscripts, 
and as many medals ; besides one million of historical 
documents, and a million and a half of engravings. 
'There are added to it about 15,000 volumes annually, 
'i)esides manuscripts, pamphlets, prints and medals. 

Compared with these, the largest libraries in our owa 
country are small indeed. That of Harvard University 
contains upwards of 41,000 volumes ; that of the Boston 
AlhensBum more than 30,000 ; the City Library of Phila- 
delphia about 27,000 ; and the Library of Congress aboui 
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SUtislict of books, in the United Statet, and in Um .wodd. 

SdflOO Tolumes including in these respective numbeni 
)H)6ks in all languages. 

It is ascertained that in 1835, there were printed for 
the first tin^ in the United States, about 500 different 
books, comprising upwards of 700 volumes ; three fifths 
of which were original American productions. So that 
^n order to keep pace with domestic publications alone, it 
•would be necessary to read two volumes each day in tho 
year, excepting Sabbaths. 

D*Israeli, in his Curiosities of Literature, gives an esti* 
mate of the whole number of books printed prior to ldl6^ 
which is stated in round numbers at 3,640,000. From 
this and other data, we may estimate the total number of 
books printed up to this date, at not less than a million of 
.▼olumes in the French language, as many in the Oer^ 
man, and about seven hundred thousand in the English 
language, of which twenty-five thousand are American. 
And supposing one million and three bundred thousand 
(Volumes to have been printed in all other languages, it is 
probable that not less than four millions of differen$ 
jH>lumes have been printed in the world, prior to the year 
1836, including printed editions of the ancient authors* 
Supposing 1000 copies of each volume to have been 
printed, and their average size a duodecimo of 400 pages, 
allowing 40 volumes to a cubic foot, it would make a pile 
of books sufficient to cover the whole Boston Common, 
containing 47 acres, 60 feet deep, so that we might walk 
over the tops of the stately elm trees whioji adorn i\$ 
margin. 

Of the books in our own language, after deducting 
those which are obsolete, there are probably still left 
50,000 difierent volumes, which would repay a perusal. 
JSupposing then a person to read 100 pages a day, or 100 
Tolumes a year, which is more than can be retained and 
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Books in our language. Emptrei of fiction and of fact. 

digested, it would require 600 years to read all the books 
worth reading in the English language alone! This 
result shows the importance of selection in our reading ; 
or we may misdirect our powers, and misemploy our lei* 
sure on inferior works, neglecting the nobler and more 
useful. 

We first perceive two distinct empires of Bibliography; 
one imaginative^ the region of poetry and romance, or 
light literature — the other logical^ the region of deep litera* 
ture, of science and the arts. The empire of fiction and 
the empire of fact, they unite in the temperate zone, and 
their extremes diverge to the torrid and frigid zones of 
Philosophy. But they are not entirely distinct or inde- 
pendent of each other ; for many plants natural to thtf 
one are found sparsely scattered over the other. Ther6 
is science in poetry ; and there is poetry in science—* 
for who can study its mysteries, without experiencing 
emotions which constitute the essence of poetry ? 

The empire of fact, the region of science, has been 
often travelled over; and attempts have been made to 
give a general view of it in the form of Encyclopsedias — 
so named from Greek words signifying the Circle of the 
Sciences. The principal works of this class in the En- 
glish language are the following : 

Dr. Chambers' Cyclopaedia, or Universal Dictionary of 
the Arts and Sciences ; first published in 1728, in 2 vol- 
umes folio. Being then a globemaker's apprentice. Dr. 
Chambers wrote some of the articles for it behind his 
master's counter. 

The Encyclopaedia Britannica, first published in 1788, 
in 10 volumes quarto ; of which the seventh edition is 
now publishing, greatly enlarged and improved. 

Dr. Rees' Cyclopcedia, commenced in 1802, and repub- 
lished in Philadelphia, in 41 volumes quarto. 
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Encyclopedias. Tree of pbilosof^y. 

Dr. Brewster's Edinburgb Encyclopaedia, commenced 
in 1810, and republished in New York and Philadelphiai 
in 20 volumes quarto. 

The Encyclopaedia Metropolitana, London, commenced 
in 1815, to consist of 25 volumes quarto, still publishing. 

Nicholson's British Encyclopaedia, commenced in 1809, 
complete in 12 volumes octavo. 

The Encyclopaedia Americana, edited by Dr. Lieber, 
commenced in 1830, complete in 13 volumes octavo. 

Dr. Lardner's Cabinet Cyclopaedia, commenced in 1829, 
still publishing. 

In France, the great Dictionnaire Encyclopedique of 
Diderot, D'Alembert, Condillac and associates, had a 
strong influence, by its political eflusipns, in bringing 
about the Revolution. 

And the Encyclopedie Methodique, commenced in 
Fkris, in 1782, is the largest work ever yet published ; 
comprising 148 quarto volumes of text, and 52 of copper- 
plates, making in all 200 volumes. 

But not one of all these' Encyclopaedias contains a 
classification of Philosophy, or human knowledge, in 
all its branches, so arranged as to show their relations, 
and give an adequate idea of the whole ; nor are we 
aware that this task has ever been performed in a metho- 
dical manner. An attempt to efiect this object has re- 
sulted in the Tree of Philosophy, which will form the 
frontispiece to the present volume of the Scientific Tracts. 
On this engraving are inscribed the names of more than 
fifty branches into which human knowledge is already 
divided. A part of these were adready formed in groups, 
those of each group having a more intimate connection 
among themselves ; and one of these groups had received, 
from time immemorial, a general distinctive naime ; viz., 
the department of Mathematics. Taking this for a modelt 
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Bibliotics, or Preparatory branches. 

Ve have found that all the branches may be arranged in 
twelve departments, four of which belong to Literature^ 
four to Science, and four to the Arts. For these depart-^ 
Aients, we have taken the liberty to borrow, from the 
Greek language, names which will be at once understood 
by all classic scholars, and which will themselves define 
the departments of Philosophy. These we shall noW 
aittempt to define, though most of them are doubtless 
already familiar to the reader. Our apology must be that 
the order of the subject requires it. 

1. The department of Bibliotics, (from StSltor, a hooh^ 
^it^lprises those branches which are accessory or prepara- 
tory to the study of books in general, including Psy- 
6hologyi Grammar, Rhetoric, Logic, Criticism and BiUi<« 
ography. 

rsychoilogy^ or Mental Philosophy, (from ^^xVi the 
iaui, and loyog^ a discourse,) treats of the human mind, 
its faculties and cultivation. It also includes the subject 
of Phrenology, and for this has a deserved claim to atten« 
fion. 

Chammdr, (from yqafiiin, a letter or epistle,) treats of 
the structure and right use of language ; or in a more 
Extended sense, it comprehends the study of all hni'* 
guages, as the medium through which knowledge is 
tommunicated. 

Bhetorie, or Oratory, (from ^»?tiw^, an orator,) treats of 
literary composition, particularly with regard to style and 
figures of speech ; together with the rules for public speak* 
ing, or Elocution. 

Logic, (from top*fi, its Greek name,) teacheA us to 
feason justly, and serves to direct us aright in the inves- 
tigation of truth. Its study enables us to detect sophistry, 
or fabe reasoning; and thus teaches us to correct ouj^ 
«wn etrors, lUs Well es thocos of others. 
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Perichronics, or Htslory, Ste. Epistatics, or Law, Slc, 

Criticism^ (from a^uxos, a judge,) takes a wider 
range ; and, investigating the principles of taste and pro* 
priety, prepares us to appreciate all productions, particii* 
larlyin literature and the fine arts, at their true vi^ue. 

Bibliograpky, (from StSXiop, a book, and 7^09)1/, a 
deteription,) describes all the important works which 
have been published, their dates, authors and subjects; 
thus assisting us to select our reading or study. It com* 
prehends, therefore, a general course of Literature ; an4 
particularly Light Literature, or Poetry and Romance. 

2. The department of ' Perichronics, (from ttc^, con* 
eeming, and ZQ^^^s, time,) treats of the past, and includes 
History, Antiquities, Chronology and Biography. 

History, (from latoqia, its Greek name,) in its most 
general sense, is a narration of all past events whatever, 
with their causes and consequences ; but it is here re« 
stricted to Civil History, relating to states, empires, and 
nations. 

AntiqmtieM, (from the Latin antiquus, ancient,) describe 
the mannersi, customs and relics of ancient nations ; and 
thereby assist the understanding of History. 

Chronology, (from /^yo;, time,) relates particularly to 
the dates of events, and the manner of ascertaining them, 
Jt is therefore likewise subordinate to History. 

Biography, (from €iog, life,) narrates the lives of emi* 
nent men, of all ages and nations ; and exhibits their 
faults as a warning, and their excellences as an example, 
to all future generations. It is History restricted to indir 
riduals, and the sphere in which they were placed. 

3. The Department of Epistatics, (from emaxatew, I 
govern,) comprehends the subjects of Law and Govern* 
ment, including Legislation, and its auxiliary. Political 
Economy. 
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Prostbeotics, or Theological branches. 

The term Law^ (from the Saxon lage^ comprehends 
all those regulations established by societies of men, to 
govern their intercourse with each other. 

Civil Law, in its more general sense, includes all the 
regulations which appertain to private citizens, concem- 
iDg the safety of both persons and property. In a more 
limited sense, it is opposed to criminal law ; the latter 
referring principally to persons, while civil law relates to 
property. 

CoTutitutiorud Law, regulates the duties of public offi- 
cers, and the administration of governments.' 

International Law, or the Laws of Nations, relates to 
the intercourse of nations with each other, and can only 
be established by their common consent. 

Political Economy, (from nathg^ a staXe, and omorogua^ 
housekeeping,) treats of the means of increasing and pre- 
serving the wealth of nations ; which, howerer, except- 
ing the property owned by the state, consists in the 
wealth of individuals. 

4. The Department of Prostheotics, from nf^og^ from, 
and dBog, God,) comprises all religious subjects, including 
Ethics, Christianity, Judaism, Mohammedanism, Pagan- 
ism, and Mythology. 

Ethics, (from edog^ morals,) called also Morality, and 
Moral Philosophy, treats of the duties of mankind toward 
themselves, their fellow men and their Maker. Although 
founded on the constitution of our nature, its structure 
was incomplete, without the aid of the gospel. 

Christianity investigates the evidences on which the 
gospel rests, describes its doctrines as understood by all 
the various sects, and enforces its divine precepts by the 
sanction of revelation. It comprehends, therefore, the 
subjects of Christian Divinity and Theology. 
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Geoiics, or Natural History. 



Judaism describes the tenets and ceremonies of the 
Mosaic Law, as still retained by the dispersed and wan- 
dering Children of Israel. 

Mohammedanism^ Moslemism or Islamism, treats of the 
doctrines and writings of the self-styled prophet of the 
Arabians. 

Paganism^ (from the Latin pagantis, a peasant or a 
pagan,) describes the various idol worship and supersti- 
tions of the heathen nations. 

Mythology t (from /*vdog, a fable,) treats of the hetero- 
geneous, alternately beautiful, sublime and profligate 
fabulous deities of the classic ages of Greece and 
Rome. 

5. We come now to the Sciences. The Department 
of Geotics, (from yrj, the earth,) treats of the globe which 
we inhabit, its composition and productions ; including 
Greography, Chemistry, Mineralogy, Geology, Botany and 
Zoology ; or all the branches of Natural History. 

Greography, (from y>?, the earth, and YQa<pti, a descrip- 
tion,) comprehends a general view of Geotics, particularly 
with regard to Topography, or the location of animals, 
plants, and all natural objects ; including also the statis- 
tics of the different nations. 

Chemistry, (from the Arabic kimia, the occult science,) 
investigates the properties of all material substances, re- 
solves them into their simple elements, and re-combines 
them in innumerable forms, by the aid of those mighty 
physical powers, attraction, affinity, light, heat, and elec- 
tricity ; thus subserving important purposes in all the 
practical pursuits of life. 

Mineralogy, (from the French mine, a mine,) describes 
earthy and mineral substances in detail ; and by the aid 
of Chemistry, investigates their composition and uses. 
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Tberepeadcs, or Mec5ca] Sciences. 

Geology, (from 77 and i^yog,) examines the earths and 
minerals on a large seale>as forming the earthy and rocky 
strata which constitute the crust of our globe. By the 
fossil and organic remains which these contain, it dis- 
eovers the early races of animals which inhabited the 
earth, and the changes which it has undergone; thus 
tracmg, as it were, the history of the creation. 

Botany, {from ^oran^, its Greek name,) treats of the 
trees, plants, and other yegetable productions of the earthy 
the physiology of their growth, and their localities and 
uses. 

Zoology, (from ^laog, living, and htyog,) describes all 
animals which are known to the naturalist, 

** Beast, bird, fish, insect, what no eye can see," 

from the senseless polypus, and crawling worm, to the 
^ half reasoning elephant," and man, the lord and master 
of them all. 

The Department of Therapeutics, (from de(fa^8w», I 
heal,) relates to the physical constitution of man, and *he 
means of restoring and preserving health. It comprises 
Anatomy, Physiology, Medicine, Surgery, &c. 

Anatomy, (from avaiffivfn, I dissect,) describes the 
parts of the human body, and its wonderful organization, 
that '* harp of thousand strings," as Dr. Watts so beauti* 
fully terms it, so easily disordered by accident, impru* 
dence or excess, that it is indeed strange that it " should 
keep in tune so long." 

Physiology, (from tpvaig, nature,) investigates the uses 
or functions of those organs which Anatomy describes ; 
and has been greatly aided by experiments on various 
animals, which are thus made beneficial to man. 

Medicine, (from the Latin medico, I cure,) in its most 
general sense, treats of Hygiene, or rules for the preser* 
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tatiofi of health ; of the Materia Hedica, or substances 
iBed! in medicine, and of the classification, symptoms, and 
enre of diseases. 

Surgery, (from x^^^^^y the work of the handg,) 
relates to the treatment and cure of wounds, fractureSf 
&c. often requiring painful manual operations. 

?• l*he Department of Mathema-tics, from futrdatn^ 
Ileatn^ so called by way of eminence, treats of all qoaiH 
lity which can be measured by a standard unit, and thutf 
ezfiressed by numbers* It comprehends Arithmetic, At* 
ge^. Geometry, Fluxions and Variations. 

Arithmetic^ (from aqidfiog, a number,) treats of calcala* 
fions by means of the Arabic numerals — ^the nine digits 
and the cipher — ^used in the decimal notation. 

Algebra, (an Arabic term,) represents numbers by 
means of letters, and their relations by other s3rmbolB ; 
enabling us to use unknown quantities as if they werd 
known, and thus by their relations to ascertain their 
taloe. It is a more general kind of Arithmetic. 

Geofnetry, (from yiy, the earth, and jneigoy, a measure,) 
treats of the measure of space, by lines, surfaces and 
solids. Analytic Geometry depends on Algebra, and in- 
cludes Trigonometry, or the properties of Triangles, and 
Conic Sections, or the cunres obtained by a plane inter* 
Electing a Gone. Descriptive Geometry includes all thd 
{principles of Projection and Perspective, the foundation 
of the art of Drawing. 

Fluxions, (so* named by Newton,) or the Differential 
and Integral Calculus, (as it Is termed by the French,) 
investigates quantities supposed to be produced by th^ 
Continual addition of small increments ; as the flowing ot 
motion of a point produces a line ; the motion of a lind 
Ifives a surface ; and the motion of a surface generates t 
solid. 
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Variations are a refinement of Fluxions, by the use 
of which Laplace, in his "Mechanique Celeste," or 
Mechanism of the Heavens, has unfolded the laws of 
planetary motion, to an extent which leaves compaTA' 
tively little to be desired in this sublime branch of sci- 
ence. 

8. The Department of Pbriphysics, or Natural Phi- 
losophy, (from 7t€(f*, concenmig, and <pva»;, nature,) treats 
of those phenomeiia of nature which are connected with 
the motion of solids and fluids, air, light, electricity, &c«, 
under the names of Mechanics, Optics, Electricity, Mag- 
netism, and Astronomy. 

Mechanics^ (from fJLrjxavri^ a machine^ treats of the laws 
of forces, the mechanical powers, the theory of gravita- 
tion, and the motion and pressure of fluids. Acoustics, 
(from axovo), I hear,) investigating the theory of sounds, 
may also be included in this science. 

Optics, (from oTnofmi, I see,) treats of the phenomena 
of light ; whether it consist in the vibration of particles 
of matter, or whether, as is more probable, it be an im- 
ponderable substance, moving with immense velocity. 

Electricity, (from rjksxx(^v, amber,) treats of the won- 
derful effects of the electric fluid, from the electrifying 
power of' amber, in which it was first discovered, to the 
bolted lightning, which shakes the heavens, and makes 
the earth tremble. When developed by the galvanic 
battery, it is the most powerful chemical agent with 
which we are yet acquainted. 

Magnetism, (firom t^ayvjjg^ the loadstone,) investigates 
the attraction first observed in a native oxyde of iron, which 
pointing in a known direction, though not always to the 
north, serves to guide the wandering mariner. It has 
probably a more intimate connection with Electricity than, 
has yet been ascertained. 
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AttroTwmy, (from aori;^, « gtar and rofAog^ a law^) 
examines the orbs of heaven on their trackless way, 
which they have pursued, for ages, with such precision, 
that their exact places may be calculated for any epoch, 
past or future, from the beginning of time till time shall 
be no longer. 

9. We are now come to the division of the Arts. The 
Department of Dugraphics, or the Scientific Arts, (from 
dtayqaqtbiy I delineate^) comprehends Surveying, Archi* 
tecture, Navitecture, Navigation, and Civil Engineering ; 
all of which depend much on drawing, or delineation, in 
their practice. 

Surveying treats of measuring, laying out and dividing 
land. 

Architecture, (from cigz^Sj chief, and tsxTwr^ a buHder,) 
embraces the principles and practice of building, as re- 
gards both beauty and usefulness^ It depends on rules 
of taste and fitness, which have been sanctjoned by the 
test of ages. 

Navitecture, (from vavq, a ship, and T^xToiy, a builder,) 
called also Naval Architecture, treats of the construction 
of vessels— -one of the most difficult branches of the arts, 
as it is one of the most useful. 

Navigation, (from navigatio, ^ its Latin name,) by the 
aid of astronomy, enables the ponderous ship, with her 
pigmy crew, to traverse the ocean, and circumnavigate 
the globe ; the mighty agent of commerce and civiliza- 
tion. 

CivU Engineering, (from the Latin ingenium, skill,) 
comprehends the construction of common roads, railroads 
and' canals ; witli the improvement of rivers and harbors. 
Its applications of the mighty power of steam are perhaps 
the grandest tiriumph of art over the latent energies of 
nature. 
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Technics, or Mecbanic Aits. Polemics, or Arts of War. 

10. The Departmeat of Tbcbvigs, or the Mechanic 
Arts, (from t^/i'j?, an atit) comprebeod? Agriculture and 
Manufactures — the arts most necessary to the mainte" 
nance of human life. 

Agriculture, (from ager, a field, and cultus, culture,) 

treats of the tilling of the ground, and the raising of do«> 

'znestic animals. Horticulture, (from hortus, a garden,) 

•relates to the cultivation of culinary and ornamental 

plants, fruit and flowers. 

Manufactures, (from manus, the hand, and facio, I 
make,) include all those pi^suits which are termed trades, 
and those which are carried on by machinery in shpps. 
They may be classed into those of food, clothing, furni- 
ture, carriages, and ornaments ; including workmanship 
in the metals, stones, glass, horn, shells, wood and other 
3ubstances, earthy, animal and vegetable. 

11. The Department of Polemics, (from noUfwg, war,) 
treats of belligerent operations, and includes Tactics, For- 
tification and Strategy. 

Tactics, (from taaorca, I arrunge,) relate to the exer- 
cise of troops in marching and fighting, and is subdivided 
into three principal branches. Infantry Tactics relate 
to troops which use the musket or rifle ; Artillery Too 
tics to those whose weapon is the cannon, and Cavalry 
Tactics, to those who fight on horseback, with the pistol 
or carbine, and the sword. 

Fortification, (from the Latin facio, I make, midfartis, 
strong,) termed also Military Engineering, comprehends 
the construction, attack and defence of Forts, Eedoubts, 
Breastworks, &c., to aid in resisting or conquering an 
enemy. 

Strategy, (from axgaTtjyog, a leader of an army^) 
treats of all the measures by which a general conducts a 
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Cosmics, or the Fine Arts. 



campaign ; the supplies, discijliiie and manoeuvres of aa 
anny in the field. 

12. The Department of Cosmics, or the Fine Arts, 
(from noofutit^ I omameTUt) includes Music, Painting, 
Sculpture, Heraldry and Gymnastics. 

Music, (from fwvaixr^, its Greek name,) treats of melr 
ody and harmony ; the former being a succession, and 
■the latter a consonance, of agreeable sounds. The mi^ 
sical scale is as accurately fixed by the laws of acousdoi, 
as the orbits of the planets by the laws of gravitation. 

fainting, (from the French peindre, to paint,) repre- 
sents objects on surfaces, according to the principles of 
perspective, including the various modes of Drawing and 
JBngraving. 

Sculpture, (from the Latin scidpo, I carve,) embodies 
in brass, marble, &c. the ideal forms of the poet, novel- 
ist or historian ; 'and preserves for future ages the like^ 
Besses of thos^ great men who " darkened nations when 
ihey died.*' The sculptor and the painter diflfer only 
in working with different tools, their object being the 
same. 

Heraldry, (from the French heraut, a herald,) regu- 
lates the formation and transmission of coats of arms; 
derived from those insignia which the closed visor of the 
knight errant rendered necessary to distinguish him in 
haitle. 

And Gymnastics, (from yviuyojoi, I exercise,) includes 
those active pursuits which are followed principally for 
amusement, as archery, fencing, hunting, fishing, sailing, 
jiding, driving, running, wrestling, dancing, &c. 

We^ have thus endeavored to enumerate all the branches 
of Philosophy, to define their objects, and to arrange 
them according to their most intimate relations ; trusting 
that the reasons for this arrangement will present them- 
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selves to the intelligent reader, on inspecting the accom* 
panying diagram — the Tree of Philosophy. We cannot 
flatter ourselves that this classification is perfect, or that 
it will please all who examine it ; hut we offer it as the 
result of much study and reflection. Some branches ate 
so related to many of the others, that it is difficult to say 
with which they are most intimately connected ; and 
there is such a concatenation of them all, that on any 
one of them, as the basis, we might write an Encyclopco* 
dia. 

All these branches of knowledge originated in the 
necessities, the ambition or the luxury of mankind. To 
necessity we owe the arts of preserving life : to ambition^ 
the arts of aggrandizing and the arts of destroying life ; 
and to luxury, or the love of pleasure and the love of 
learning, we are indebted for all the rest, save the most 
precious of all, the knowledge which was given us di- 
rectly by divine inspiration. The .arts gave birth to the 
sciences, and these grew upon each other, in their turn 
"assisting the arts. As wealth increased, bringing with it 
refinement and leisure, new subjects engaged attention, 
and thence originated new studies, some of which have 
stood the test of time, while others have sunk to oblivion. 
Bacon's Novum Organon dissipated the ancient Logic ; 
Alchemy vanished as Chemistry rose from its ashes; 
Astrology expired with the birth of Astronomy; and 
Heraldry, in this republican country, serves merely to 
preserve in wax the once precious seals^of our ancestors. 
An improvement in one art or science frequently gave 
rise to improvements in many others. The discovery of 
the magnet aided Navigation ; the extension of Naviga- 
tion enlarged Geography ; and Geography assisted Na- 
tural History. All the inventions and improvements 
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which increase wealth,, and diefeby the leisare of man- 
kind, tend indirectly to die increase of knowledge. 

In Architecture and Scnlptare, the Grecian models 
remain unrivalled ; but all the other branches of know- 
ledge known to the ancients hare been greatly improved 
by the modems ; and many branches have been added 
which were formerly unknown. Chemistry and (Geology, 
Fluxions and Variations, Electricity and Magnetismt 
have sprung to light since the dark ages. History, Bi- 
ography, &c. have been regularly accumulating since the* 
origin of writing. The art of printing, and the applica- 
tions of steam, have brought the learned men of all na- 
tions, as it were, into immediate contact ; and the discove- 
ries of an individual are soon known to the whole civiliied 
world. The arts of man, which make " fire, flood and 
earth subservient to his will," seem gradually to be over- 
coming the perversities of nature ; and in this probation* 
ary state of being, their exercise is doubtless a moral 
good, tending to preserve us from idleness and its attend^ 
ant vices.' 

But vast as this amount of knowledge is, it has itt 
limits, depending on the constitution of our nature. All 
our knowledge is derived by the aid of our senses ; and 
where these fail, we can go no further, till Heaven shall 
grant us new faculties. Without the sense of »eeing^ we 
should be ignorant of the existence of light ; it would 
still exist, but we should be none the wiser thereby, and 
should know nothing more of colors than the blind mani 
who thought that red was like the sound of a trumpets 
Our knowledge of Astronomy is limited by the imperfee* 
tion of vision. Could oar sight become more acute, or 
more powerful glasses be constructed, we might stiQ 
discover more new planets, and stars which have not yet 
heen distinguished. We know many prtyperiies-of matter; 

4 
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such as shape, size, color« weight, cohesion, gravitation, 
&c., hut of its ultimate constitution we know nothing. 
By what organization of particles snow is white and coal 
is hlack, no • philosopher has yet heen ahle to explain. 
The fluid of electricity pervades all space, as much as the 
air we breathe, yet this fact was not discovered till a 
recent period. What other unknown fluids exist, and 
exert their agencies on matter, is more than ^e can say. 
Were we endowed with new senses, we might make 
discoveries as wonderful to us, as sight to the blind man. 
Of spiritual existences, beyond our own minds, we know 
nothing, except by revelation, because we have no sense 
adapted to perceive spiritual beings. What changes the 
death of the body and releasement of the soul may pro- 
duce, we cannot tell ; but can conjecture, when we see the 
bright butterfly emerge from the dusty chrysalis, and soar 
aloft in the air. 

We come now to the last topic proposed, the pursuit 
of knowledge, as adapted to the various stations of life. 
Though some stations are more favorable than others f(»r 
this pursuit, yet the field is open to all, and even the 
humblest may glean a competence from the rich harvest 
before him. Our schools are open alike to the rich and 
the poor, to acquire the arts of reading and writing, gmm- 
mar, and the elements of arithmetic and geography ; — and 
were our legislators to provide the means, and compel all 
youth to acquire these branches, they would prepare them 
for greater usefulness, prevent much crime and misery, 
and greatly benefit our country. The humblest laborer 
or mechanic has leisure to read his Bible on the Sabbath, 
his newspaper in the evening, and occasionally a volume 
of natural science, history, biography, poetry, or romance, 
calculated to make him both wiser and better. But the 
prolessional gentleman has no exctise if he neglect the 
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caltivation of his mind both in science and literature ; for 
any acquisitions of knowledge cannot fail to be useful to 
him, directly or indirectly, sooner or later. And the 
chief advantage which the gentleman of wealth and leisure 
enjoys over his fellow men, is in the greater means of 
improvement as the means of greater usefulness — ^ne- 
glecting which, he abuses the gifts of Heaven, and incurs 
the censure of the unprofitable servant who hid his lord's 
money. 

A liberal education properly includes some general 
knowledge of every branch of philosophy — of its objects, 
its uses, and the mode of its pursuit. After acquiring 
this, the aspiring student is at liberty to devote himself to 
his favorite branches; and will be the better prepared 
for them by these preliminary studies, from which he 
may derive extraneous aid when his favorite resources 
are exhausted. A well selected private library, therefore, 
should contain at least one good book on every branch 
of knowledge. Beyond this, professional works, or works 
of literature may predominate, according to the proprietor's 
peculiar taste and pursuits. 

Perhaps at the present day there is danger of dissipating 
our faculties, and after acquiring general ideas of all the 
sciences, attempting to master them all — which is impos- 
sible. He that would excel, must devote himself to one 
pursuit. Let him examine all before making his choice ; 
but having once chosen, he should be as constant to his 
favorite study, as the lover to his heart's idol, if he would 
win distinction. 

Another prevailing error of the present age, perhaps, is 
promiscuous and excessive novel reading. We are ad- 
vocates of novels, of a certain class ; not such as paint 
unnatural scenes of mystery, magic, or erratic passion — 
InU such as describe real life, and thus convey to us a 
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knowledge of men and manners derived from the ezpe* 
rience of their authors. The works of Scott, Bnlwer, 
Cooper, and some others, we r^ard as a part of oar 
classic and standard literature. Of Miss Sedgpwick*s 
and Miss Edge worth *s novels we would record our un- 
qualified approbation. But though many other noveb are 
worth reading, we would suggest that there are many 
other books much more so ; and we cannol ap|»i>ve the 
taste which runs after every new novel, while such works 
as the Idler, the Kambler, the Spectator, and our classic 
poets and historians, are neglected. To a mind not 
vitiated by habit or false taste, the writings of Herodotus, 
Thucydides and Xenophon — of Livy, Tacitus and Sal- 
lust — of Gibbon, Hallam and Kussell — of Homer and 
Virgil — of Milton, Shakspeare and Byron — of Cowper 
and Thompson — of Addison, Johnson and Goldsmitl^— 
of Marshall, Ramsey and Irving-— of Miss Hannah More, 
Mrs. Hemans, and Mrs. Sigoumey, — ^would be at least at 
entertaining as a majority of the novels, and far move 
instructive. 

In conclusion, we would suggest, that short as life ]% 
and precious as time ought to be, we should read only 
the best authors, and read them carefully ; select the best 
of their ideas, and make them our own ; remembering 
that we are thereby forming our minds for usefulness 
Jiere, and happiness hereaAer. 
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Fmor. SiLUMAif's Lectures. — ^This vnlaable course of lec* 
turn » just closed. Mr. Sillimao's interesting manner, his 
perfect fiimiliarity with the subject, and bis superior experi- 
mental illustrations, have attracted very numerous audiences. 
Of course he wos able to compress but a small portion of 
chemistry into twelve lectures, but he has done enough to 
place our citizens under great obligations for his labors. They 
cannot but serve to increase the interest of the community 
in this important branch of study. 



The Ltceitms, again. — In addition to the list of flourishing 
Lyceums, described in our last number, the Dedham Patriot 
mentions those at Dedham, Walpole, Taunton, 6ic^ and 
remarlcs that some of these societies have employed lecturers 
Ibr the season, and that with others, debates upon the popular 
queetiODS of the day, and lectures by the members themselves, 
have been the plan of operation. The members of the Young 
Meo's Lyceum, in the south part of Dedham, have been quite 
aedve, and we doubt not have derived much benefit fix>m the 
MBociation. 



MECBAinC APPEEIfTICES* LiBRART ASSOCIATION. — ^Tho 

mechanic apprentices deserve much credit, for keeping thif 
establishment in such good order and in so flourishing a con- 
dition. An address delivered by one of their number, Mr. 
Beaver, last summer, is a favorable specimen of what a young 
mecfoaaic may do, in the way of intellectual improveoienty 
•Dd shows that the author may hereafter be capable of mueh 
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Water. — An interestiDg Lecture od this subject was re> 
ceDtly given by Dr. C. T. Jackson, before the Hanover Ly- 
ceum. The substance of it, with the result of some further 
investigation relative to the water of Boston, will doubtlesi 
constitute the fourth number of this series of the Tracti^ 
which will appear the 15th of next month. 



Leafless Plaicts. — It is a remarkable fact that planlB 
which are without leaves are also invariably destitute of the 
green color which marks the greater portion of the vegetable 
creation. It is interesting to observe in thb connection the 
general principle stated by Prof. Silliman in the course of hia 
lectures, that only the green plants exhale oxygen at any tinM. 
The connection of these facts gives us a hint (though nothing 
more, it must be confessed) at the reason of the almost imi> 
▼ersal prevalence, as well as the mediate causes of the exist- 
ence of this delightful hue in the leaves of plants. We must 
undoubtedly ascribe it to the oxygen in them, by whose vital- 
izing operations the vegetable life is sustained. 



Effects of Knowledge. — It is not more evident that the 
body was made to be improved and strengthened, than that 
the mind was also made to be improved by knowledge. And 
he who learns, if he learns well, not only finds learning easier 
the farther he advances, but understands better what he leamai 
For science is not arbitrary, or composed of detached and 
isolated parts; but it is all one connected scries of truthi^ 
centering in Deity, and embracing the largest and smallest, the 
nearest and the most remote portions of bis universe. So he 
who Icanis not, or ceases to lenrn, does not fulfil his destiny — 
which is, to become acquainted, as far as in his power, with 
all truth. He can know neither his Creator nor himself; 
altliougb his greatest happiness depends upon this knowledge. 



BciEifTiric Exploration.— Attempts are making in Lou* 
don to fit out a new expedition of discovery to AiHca. The 
project is to begin at the south, and proceed noithwardi fay 
eanvaa» 
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A Simile. — ^Aemciated efibrt, thoagb much greater than thai 
of individuals, is not powerfiil in proportion to the amount, so 
to speak, of the power of its individual elements. We maj 
compare it to the motion of an extensive combination of 
pulleys — strong enough, indeed, to raise vast blocks and pillari 
of granite, but operating slowly, and losing an enormous amount 
of force in the overcoming of friction among its parts. And 
there is yet this farther disadvantage in these engines of mora] 
power — as the associations of these days may be considered 
to be— that every member of them cannot work with its due 
force, many of them being comparatively powerless, while a 
few have almost entirely to themselves the management of 
the ropes. Still these associations are vastly^ useful. They 
are indispensable. Without them, the mountains which lie in 
the way of our intellectual and moral improvement could iMiC 
be removed— the pillars of the temples of science and of truth 
which we erect, could not be elevated. 



Mahufactitre of Soda. — ^In France, the demand for sodm 
in the arts is so great, that it cannot be supplied by the ashes 
of marine plants, from which it is usually obtained. Mano* 
fiictories have therefore been established for obtaining it by 
decomposing common salt, which is a compound of muriatic 
acid and soda. 



SiTBBiARiNE REGISTER Barometer. — This is the title of an 
Instrument constnictad by Mr. Paine, of the Adelaide Street 
(Gallery of Practical Science, in London, to ascertain the 
depth of water by its pressure on a column of fluid, the gradua- 
tion of which IB into degrees, each equivalent to the pressure 
of an atmoephere, and subdivided into tenths. 



ExpERiMEifTS ON Steam-Boilers. — The Franklin Institute 
of the state of Pennsylvania are publishing in their Journal 
the results of experiments made by them on this subject, at 
the request of the Treasury Department of the United Statei. 
It is probably one of the most able aud satisfactory scientific 
reports which have been made in our country. 
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SciKNCs, the partizan of no country, but the beiiefic#Dt 
patronesB of all, has liberally opened a temple where all majr 
meet Her influence on the mind, like that of the sun on 
the chilled earth, has long been preparing it for higher eul* 
tivation and forther improvement The philoeopher of one 
country sees not an enemy in the philosopher of another: he 
takes his seat in the temple of science, and asks not who sitB 
beside him. 



Ma. Gai,HAM has met with considerable ftvor from a lai^ie 
portion of thoee who have heard his lectures in this city on 
the Science of Human Life. He is a much more thorough 
student in tlw ^department in which he .is engaged than is 
generally supposed, though doubtless a sinner in some respects, 
Itko all other men. 



An address was delivered before the Boston Toung MenVi 
Institute, at its last annual meeting, by Mr. D. B. Harris, a 
mason by trade, and president of the society. Both its matter 
and execution are creditable to him and the institute, as a 
literary eflbrt of a practical man. 



Tbk Tracts.— We intend to observe as much systemf in 
arranging the subjects of the Tracts, as the nature of our plan 
will permit The first of this series was designed as a sort of 
introduction — it being the main object of the work to aid in 
self-education. In this number all the various branches of 
knowledge are defined and briefly explained — and each of 
them will be discussed more at large as fast as treatises can be 
obtained which we shall deem suitable for our pageSk 



ADVANTAGES OF EARLY RISING. 



BY De. WM. A- ALCOTT. 



Antiquity of Early Rising. Testimony in its favor. 

A CERTAIN French author has devoted a large volume 
to what he calls the subject of " Gaistt"— or as we should 
say. Cheerfulness — in regard to its tendency on health 
and happiness ; and we cannot doubt that the work is one 
of great valae and interest. We might, in our tuni« easily 
extend remarks on early rising to a considerable vol- 
ume, but it would not comport with our plan. On the 
contrary, we must limit ourselves to a fi^w pages. 

Early rising is a practice of great antiquity, and has 
been followed by some of the most distinguished individuals 
of every age and clime. Not by the great men of sacred 
history alone — Abraham, Moses, David, Solomon and 
*Paul — but by those also of profane hialDry ; such as Homer, 
Virgil, Seneca, Horace, Alfred, Sobieski, Franklin, Wash* 
itigton, and Napoleon. — It may not be improper to add, io 
this pkice, that the Saviour of the world, himself, was an 
early riser. 

The testimony of distinguished writers in favor of 
the practice, is almost universal. Scarcely an author of 
any eminence can be found, who has alluded to the subject 
without expatiating on its importance ; and not a few 
enjoin it with the greatest earnestness, as indispensable ta 
sound health, and even moderate happiness. 

And yet, notwithstanding the universal practice or testi* 

moay of poets and philosophers— of sacred and profand 
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Pleasures of Early Risini^. Easier fth. than described. 



history— of antiquity and modem times — and of medical 
and other authors, the custom of sleeping late, in almost 
all countries, is still followed by the Tast majority of man- 
kind ; and the pulpit and the press, the sermon, the essay, 
and the song, have been enlisted against it nearly in vain. 
Mankind are far more ready to concede the importance of 
rising early, than to regulate their practice accordingly. 

It may be asked. What, then, has the writer of the fol- 
lowing essay to hope for ? Very little, it is confessed. 
Yet that little must not be overlooked. His very brevity — 
his few condensed pages, in lieu of a labored sermon or 
prolonged and grave essay, may have an effect. He will 
therefore proceed without despondency. 

It is proposed to show that early rising is favorable to 

PLEASURB and cheerfulness, to HEALTH and LONGKYITT, 

and to sound economy ; and to conclude by pointing oat, 
to those who are anxious for information on the subject, 
the MEANS of acquiring this most valuable habit.. 

Pleasures of Early Rising. 

These are more easily felt than described ; and were it 
possible to describe them, our language would to most 
persons be unintelligible ; because they have never enjojred 
them. Those who sit up late, can speak of their enjoy- 
ments, and they may perhaps insist on their superiority U> 
those of the early riser ; but if they never tried the latter, 
their whole testimony against them is merely negative. 
On the contrary, the testimony of him who once rose late, 
but now habitually rises early — and such are many of our 
early risers — is wholly positive / because he has had an- 
opportunity of making comparisons. 

But it is not the testimony of such men alone, which we 
can adduce in favor of early rising. Those who tcill 
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OpbioB of the poet, TbomsoD.— Of Macnish. 



adhere to indolent habits, are often compelled by conscience 
to testify against themselves. Thus it was, we are told, 
with the poet Thomson. No man, perhaps, ever wasted 
more of the first hours of day than he ; and yet how 
beautifully he describes the pleasures of early rising on a 
fine summer morning ! 

" Falsely hizurioui, wUl not man awake, 
And sprins^n^ from the bed of sloth, enjoy 
The cool, the fragrant, and the silent hour, 
To meditation due and sacred song 7 
For is there aught in sleep can charm the wise f 
To lie in dead oblivion, losing half 
The fleeting moments of too short a life, 
Wildered and tossing through distempered dreams ! 
Who would, in such a gloomy state, remain 
Longer than nature craves, when every Muse 
And every blooming pleasure wait without, 
To bless the wildly devious morning walk/' 

No mere prose description of the pleasures of early 
rising is more graphic, however, than that of Macnish, in 
his celebrated work on the Philosophy of Sleep. We 
presume, by the way, that Macnish himself was an early 
riser. 

"There is no time,"- says he, "equal in beauty and 
freshness to the morning, when nature has just parted 
with the gloomy mantle which night had flung over her, 
and stands before us like a young bride, from whose aspect 
the veil which covered her loveliness has been withdrawn. 
The whole material world has a vivifying appearance. 
The husbandman is up at his labor; the forest leaves 
sparkle with crystal dew ; the flowers raise their rejoicing 
heads towards the sun ; the birds pour forth their anthems 
of gladness ; and the wide face of creation itself seems as 
if awakened and refreshed from a mighty slumber." 
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Solomon also says, in language of very great htmltfWM 
well as force — **Let us go i forth into the fields; let ns 
lodge in the villages ; let us get up early to the Tineyaids ; 
let us see if the vines flourish — if the tender grape appear 
— if the pomegranates bud forth." Whether, after all^ 
Solomon was not compelled by the Spirit of Truth t* 
testify in favor of a practice which, in his late years, he 
neglected, may admit of some debate. Solomon lived at 
court. 

But no testimony strikes us more forcibly than that 
which is afforded by the practice of the peasants of Switz- 
erland and some other parts of modern Europe. See 
them at the very dawn of day going forth, young and old, 
male and female, with the most joj'ous h>oks, lively steps, 
and animated expressions, breaking forth sometimes into 
cheerful and joyous songs. Their hymns to the rippling 
stream, to the towering cliflfs, or to the tall forests, are 
scarcely exceeded in beauty or melody by the rapturous 
notes of the feathered tribes themselves. Above all, how 
would it move the heart of a stranger to such customs, to 
observe the spirit with which they unite their voices in a 
hymn to the rising sun. If there are joyous, as well as 
FREE spirits on the face of the wide world, they are these ; 
although under the nominal control, it may be, of despots* 

Why all this ? Why does the morning inspire us with 
cheerfulness ? Refreshing slumbers have placed the ner- 
vous system, and indeed the whole physical frame, in aoeh 
a quiet and happy state, that the operations of the mind, 
and the affections and emotions of the soul, cannot other- 
wise than be healthy and harmonious ; and these produce, 
as the almost necessary result, a degree of pleasure which 
is far better felt than described. 

If the first morning of May were not, in this respect, 
like all other mornings of the year, we might hesitate 
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reminding our readers of the cheerfuhieBs which in 
some countries is awakened by the first hours of May-^y. 
But we believe, that those who will renounce the chaiM 
in which indolence has fast bound them, and resolve frofli 
this day forth to rise betimes, and enjoy what there is to be 
enjoyed at the *' cool fragrant hour " of early dawn, wiH 
find a cheerfulness connected, not only with May-day 
morning, but with every rooming in May ; and not only 
with every morning of May, but with every morning of 
the year. 

No laborer — be his employment mental or physical- 
can fail to perceive, if he will but make the experiment, 
that he can never perform his labor with so much eaae 
and cheerfulness as in the morning. Though the philoe- 
ophy and physiology of all this were difficult of explanation, 
the facts are most obvious. And we say, therefore, that 
he alone who has once tasted the cheerfulness which is 
inspired by early rising, is prepared at all to appreciate it. 

No student, especially of nature, will ever find so ap- 
propriate an hour for walking abroad, as the morning. 
That father, or mother, or teacher, who wishes to inspire 
a dull child or pupil with a love for nature, should, by all 
means, go forth into her society at this cool, silent, and we 
may add, sacred hour. To those who fear the early dew, 
the morning is still delightful. The pleasures, even of the 
parlor or study, are redoubled to the habitually early riser, 
though he should refuse to go forth and welcome the first 
beams of the rising sun. 

Health and LoNGBvrry. 

We are not ignorant that the question has been agitated, 
wbether the morning air, is, after all, more healthful dian 
Ikat <tf the evening. The lull day of aunshine, it b mM 
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by some, has destroyed the vapors, and the poismious 
effluvia ; and why should not the air of the evening, ere 
the long night has allowed more vapors to accumulate, be 
healthier than that of the morning ? 

But it should be remembered that every individual is 
somewhat weakened at evening, whether he perceivei it or 
not. This is proved by the fact, that the contagion of 
disease more readily affects a person at this hour than at 
any other, since it is well known that our systems are ac- 
cessible, in this respect, in proportion to our want of health 
or vigor. It is also farther proved by the more obvious 
fact, that the pulse is always more or less increased at 
evening ; and this increase is known to be the result of 
weakness or debility. Now if the external causes of dis- 
ease—dampness, effluvia, &c. — were even present as much 
in the morning as in the evening, we should be less likely 
to be affected by them, because sleep has restored our 
wonted tone and vigor ; and consequently our power of 
resisting the surrounding evil influences. 

The advantages of early rising in reference to health, 
are, however, so many and so obvious, that we need not 
dwell upon those which are doubtful. We should be 
willing to concede, for the moment, that the air of the 
evening is as salutary as that of the morning ; and that we 
were no better able to resist the bad tendencies of the one, 
than those of the other. For even then, these truths would 
still remain, well attested by abundant experiment, that 
sleep in the night is better adapted to the wants of human 
nature than sleep in the day time, and tbat the more 
nearly this sleep is divided between the hours before and 
afler midnight, the more favorable it is to health and 
longevity. 

The character of the early riser, says Macnish, is the 
▼ery reverse of that of the sloven. Hia countepaiice it 
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ruddy, his eye joyous and serene, and his frame full of 
Tigor and activity. His mind is also clear and unclouded, 
and free from that oppressive languor, which weighs like 
a nightmare upon the spirit of the sluggard. 

The same writer in another place also observes — The 
most striking instances of the good effects of early rising 
are to be found in our peasantry and farmers, whose hale 
complexions, good appetites, and vigorous persons, art 
evidences of the benefit derived from this custom, conjoined 
with labor ; while the wan, unhealthy countenances and 
enfeebled frames of those who keep late hours, lie long in 
bed, and pass the night in dissipation, study or pleasure, 
are equally conclusive proofs of the pernicious conse- 
quences resulting from an opposite practice. 

Among the experiments which go to show that it is not 
conducive to health to convert night into day, or day into 
night, is the followinci'. It is related by Vaiangin, and 
though often quoted, is never tedious. 

Two colonels in the French army had a dispute whether 
it was most safe to march in the heat of the day, or in the 
evening. To ascertain this point, they got permisrion 
from the commanding officer to put their respective plana 
into execution. Accordingly, the one, with his division, 
marched during the day, although it was in the heat of 
summer, and rested all night. The other, with his men, 
slept in the day-time, and marched during the evening and 
part of the night. The result was, that the first performed 
a journey of six hundred miles, without losing a single 
man or horse ; while the latter lost most of his horses, and 
several of his men. 

We have said, that the circulation of the blood is quick- 
ened at evening. This is the case even with those who are 
healthy ; but the increased action is most obvious in the 
feeble. This increased activity is a state of diminotiT^ 
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fever ; and this febrile state should be prolonged as little 
as possible. Every person, we would say again, should 
letire early enough to procure half his sleep before mid- 
night. Stanislaus I, of Poland, always observed this 
rule. He retired regularly at nine, and rose at three. 

One reason why sleep in the night is more salutary 
than that of the day, may be found, most undoubtedly, in> 
the fact, that impressions on the external senses are more 
fblly excluded. Light may affect us, even though we close 
the eyes; and hence the utility of darkness. Sound* 
disturb us, even though we do not wake, and hence the 
importance of that superior quietude which usually accom- 
panies darkness. 

Another reason is, that almost every individual either 
has some business assigned to each day, on which his 
mind, if he lies down, is apt to linger, or he has friends te 
whose calls or interruptions he knows he is liable. In 
this view alone, it were impossible for any but the merest 
sluggard to consign himself to the same quiet, sound sleep 
in the day-time as in the evening. 

We are now prepared to state that one principle advan- 
tage to health resulting from early rising is, that it drives 
us to bed early. He who rises at four, will not long sit up 
till eleven, or twelve, or one. Nature may be wronged for 
a time, but her demands are so imperious, that few will 
persevere in resisting her, even when fashion is with 
them. . So long as people are permitted — or rather permit 
themselves — to lie in bed till six, seven, or eight o^clock 
in the forenoon, so long will they be unable to resist the 
temptations to sit up to an hour which is unfavorable to 
health. But when they have once succeeded in rising at 
fettr uniformly, they will be apt soon to learn to retire at 
nine', or ten. Hence arises the greatest share of gain 
\Aidk ia d^rive4 from early rising. 
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But it may be urged that all this is mere theory, uw 
supported by fact. Very far from it. No truth is better 
sustained than that early rising is, somehow or other, con- 
nected with health ; and that sitting up late is, somehow or 
other, less favorable to health and longevity. We have 
insisted that these results follow both directly and indirect* 
ly ; but principally, as we have shown in the preceding 
paragraph, indirectly. 

Among the evidences in favor of early rising are thft 
following considerations and facts : 

Few persons reach a remarkably old age, who have not 
been in the habit of early rising. Some writers indeed 
-affirm that the rule is so general as to admit of no excep- 
tions. 

Nearly every man who has distinguished himself in 
science, literature, or the arts, has been an early riser. 
The industrious, the enterprising, the ambitious, the en- 
thusiast in pursuit of knowledge—all these are up early at 
their respective posts ; while the sluggard is wasting the 
most delightful portion of his existence in slumber. 

We have already mentioned a number of great or good 
men who were early risers. We propose to add a few 
more of those striking cases, found everywhere on the 
page of history. 

The story of Bufibn the naturalist, is an eminent instance 
of attachment to early rising. He ordered his valet de 
ehambre to awake him every morning before the clock 
struck six ; and if he evinced any reluctance to get up, to 
compel him to do so. For this service he was rewarded 
a crown a day. If, however, he neglected to perform his 
duty to the very letter, he forfeited the crown. 

Sir Thomas More rose every morning at four o'clock; 
and it is worthy of remark, that in his work caUe4 
*' Utopia," he represents the inhabitants of tbet highta 

6 
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PaJey— Priestly— Taylor— Bmughanh— Copernicus— others. 

favored region as attending lectures before sunrise. — 
Nothing could better show his conviction of the beneficial 
effects of early rising. 

Paley, indolent as he naturally was, acquired at college 
— ^uncommon as such facts are — the habit of rising early ; 
and it is believed that the world is indebted to this circum- 
stance for his most excellent productions. 

Priestly who performed more labor, in his department, 
than almost any man that ever lived, was an early riser. 

Bishops Jewel and Burnet, Jeremy Taylor, Baxter, 
Wesley and Matthew Hale, rose regularly by five o'clock, 
and most of them by four. 

Stanislaus I. and John Sobieski, kings of Poland, 
Charles XII., Frederic the Great, Alfred and Napoleon, 
were all distinguished for the same habit. Sobieski and 
Stanislaus rose at three or four, and the former never 
slept but four hours. 

Few men have accomplished more in the same period 
of time — and perhaps (ew persons of his age are more 
efiicient and healthy — than Lord Brougham. And yet, 
this distinguished statesman is said to sleep but four hours ; 
and is always up early in the morning. The Duke of 
Wellington is also an early riser. 

Copernicus, the astronomer, who was a native of Thorn 
in Poland, with no less than nine of his countrymen who 
were distinguished for literature, and whose names are 
conspicuous in the EncyclopaBdia Americana, were all 
remarkable for their early rising. 

Basile Lanneau, of Charleston, S. C.,the descendant of 
a French family, who was at ten years of age a friendless 
destitute orphan, by his industrious and virtuous habits 
became wealthy and respectable ; and lived to the age of 
eighty-eight years. For thirty years of his life, it is said 
that the sun never found him ia his bed« 
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James Mason, of Scott county in Kentucky, was an early 
riser. A few years since, when over one hundred years 
of age, he could walk thirty miles a day ; and his walk 
was erect and lively. We believe he is still living. 

We will mention two or three more examples of early 
rising, and those shall be national. 

The Polish peasants — and the same is true generally of 
the peasants of Switzerland and Austria — rise every morn- 
ing, during spring, summer and autumn, at three o'clock 
or earlier ; and in winter, they are never in bed after four. 
They perform at least half an ordinary day's work fbr 
themselves before six o'clock ; after which they have a. 
day's work to perform for their lords ; and all this, for the 
most part, with nothing to subsist on but coarse dry bread 
and water. And yet, we have it from authority which we 
cannot question, that ** there is not a happier, healthier, or 
more contented human being on earth, than the Polish 
peasant. 

** At day-break, ere the birds have begim to move on the 
branches where the dark night had put them to sleep, the 
air and the forest, the valley and the hill, echo with the 
joyous and innocent songs of the Polish peasant. At 
noon, when the sun's oppressive rays compel every animal 
to seek shelter under the shadow of a tree, a hedge, or 
a wall — when even shrubs and plants drop their fainting 
heads — the Polish peasant boldly encounters the burning 
heat, and singing again his blithesome song, announces to 
the world that he is neither fatigued nor unhappy. Apd 
at evening, when those who have done nothing during the 
day, feel weary or sink in ennui ; or sitting at their luxu- 
rious tables, or in their ann chairs, gape with impatience 
at the slow approach of the hour of sleep, even then, the 
tame gtad song of the peasant is heard." 
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The wandering Tartars, who are among the healthiest, 
and in their own way the happiest of men, are early 
risers. So it is indeed among many other simple hat 
healthful tribes of men. The Circassians are so much in 
the habit of early rising, that they are accustomed to attack 
their enemies before sunrise, and often indeed ere the 
appearance of the sun*s first rays. These too in respect to 
strength and beauty are well known to be nature's special 
favorites. 

To show tbat a large proportion of such men as we 
have mentioned, did, in truth, reach a very advanced age» 
we have collected the following twelve of those whose 
ages could be ascertained. 

Paloy, 63 Frederic, 76 Lord Coke, 85 

Washington, 68 Baxter, 76 Wesley, 88 

Matthew Hale, 68 Baflbn, 81 Stanislaus, 89 

Priestly, 71 Franklin, 84 Comero, 100 

The average duration, therefore, of the lives of these 
twelve distinguished men, was no less than seventy-nine. 
Napoleon, it is true, whom we have omitted, did not reach 
a very advanced age, and Sobieski fell somewhat short of 
seventy. 

Economy. 

It has been far more common for writers to dwell on the 
economy of early rising, than on its tendency to promote 
cheerfiilness, health and happiness. We will not say that 
we have no authors, even in morals, who cannot rest till 
their minds and hearts linger around the shades of dollars 
and cents ; but we will say, that by far too many of this 
class of men give sad evidence that thoughts of this kind 
are uppermost. 
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And yet they have made some sad mistakes in this 
matter. They have told us, it may be, how many actual 
years x)f time were lost to the individual who, during the 
whole of a long life, should lie in bed one hour, or two 
hours, or three hours in the morning. Now it is very 
possible, that the individual who rises two hours earlier, 
may perform no more labor than he who sleeps during the 
same time. For if he who rises two hours earlier in the 
morning, goes to bed also two hours earlier in the evening 
than his neighbor, is it not obvious that the one is out of 
bed as many hours as the other ? And on the presumption 
that both are equally active, where is the gain from early 
rising ? There is gain, we acknowledge ; and we are 
anxious to make the most of it ; but is it correct to say 
that in such a case as this, the early riser extends his life 
beyond that of the other, at the rate of two whole hours for 
every day ? Obviously not. Let us be careful, then, 
how far we avail ourselves of Jesuitism in the inculcation 
of what we believe to be truth. Let us not attempt to 
promote a cause which wo love even more than our own 
lives, by measurce whose basis is not truth but error. 

But what becomes, then, of the so much boasted economy 
of early rising ? we shall probably be asked. We have 
already shown, in another place, that it consists partly in 
a saving of health. If a feverish state is induced by late 
sitting up in the evening, and if this febrile state is avoided 
by early rising and early retiring, then the gain in this 
point of view is incalculably great. 

It may be asked, however, if this febrile state does not 
come on when we have been up and active a certain 
number of hours, whether we begin with the rising of the 
«un or two hours later. In other words, why should not 
the person who rises at four in the morning become at 
fewtmh at eight in the afternoon, when he has beea acftiTa 
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sixteen hours, as he becomes at ten in the evening, who 
did not get up till six ? 

Our reply is, that though we may not be able to state 
clearly every reason why, yet the fact is obvious. The 
Creator seems to have kindly adapted the day to action 
and the night to repose ; and he who conforms, with the 
most exactness to his established laws, whether, natural or 
revealed, must — other things being equal — inevitably be 
the most healthy and happy. Hence we might infer a 
necessity of sleeping about an equal number of hours before 
and after midnight. And what we infer, in this case, is 
confirmed by almost universal experience. 

The same view is also strengthened by analogy. Ther^ 
are few instances among the lower animal tribes, of late 
retiring or late rising. They retire with the sun, and 
either rise with it, or long before it. The most striking 
exceptions to this rule are to be found among the more 
indolent and sluggish ; as the marmot, the bear, the 
woodchuck, and the swine. Should these pages arrest 
the eye of any of those who sleep late in the morning, 
it may be worth a passing thought whether they will 
continue to assimilate themselves to the most ugly and 
loathsome animals ; or whether it will not be advisable to 
conform more nearly to the habits, in this respect, of those 
species which are the most beautiful and sprightly and 
intelligent. 

Another reason why a person becomes less feverish, or 
in other respects injured or diseased, in a given number of 
hours, when he has risen early, is, that he is more likely 
to get before and drive kis dustiness, instead of letting that 
drive him ; and thus he is not likely to be in a hurry or 
be fretted with his employment. Everything proceeds, 
through the whole day, with comparative quiet, ease, and 
fieusility; and night comes without finding his minddia* 
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tracted, or his body over-fatigued. All this difierence, 
however, will be mystery to him who has never tasted the 
pleasures or benefits which we have mentioned as connected 
with and flowing from early rising. 

This consideration presents two reasons why it is eco- 
nomical to rise early. First, it is for our health ; and 
good health is good economy. Secondly, it is a saving, 
directly, of both money and time. 

Again : he who uses the artificial light of lamps, can- 
dles, &c. in the evening, and then lies in bed the next 
morning after the sun's light is sufficiently strong to enable 
him to work by it, is, in two more points of view, wanting 
in sound economy. Dr. Franklin illustrated one of these 
points, in his usual good-natured manner, by attempting to 
prove to the dissipated inhabitants of Paris, who lay in bed 
long after sunrise, that the sun gave light as soon as it 
appeared above the horizon. He went so far as to make 
a calculation — it was rather an amusing one — to show how 
much the whole city of Paris would save in a single year 
by using sunshine instead of candles ; viz, $17,774,000. 

Now Dr. Franklin's estimates, notwithstanding the 
playful manner in which they were presented, contain 
much truth ; of just such sober truth, too, as would be ap- 
plicable, at the present time, to a large proportion of the 
citizens of the United States. We have very little doubt 
that four out of five of our whole population, sleep more 
or less, or at least doze, after the sun's light in the morning 
has become strong enough to enable them to labor. And 
just so far as this is the fact, and in so far as these 
same persons use artificial light in the evening, in exactly 
the same proportion would the estimates of Dr. Franklin 
be applicable to their own circumstances. 

It is not the mere loss of oil, hojfirever — though this wn 
xobablj the only item which entered into the foregoing 
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by ming artifieiai figiiti, espedaU j in the eTeningr a 
injary done to the eye, ami through this mednnn l» cte 

stomach. 

The poeition ci imieh of onr artificial light ii sodi diat 
die rays strike the eye directly; whereas daring the 
greater part of the hoars in which the sun is above the 
horizon, the eyelids are between the san and the man 
delicate apparatos of rision. Hence it is, in part, that the 
light of lamps and candles and fires injures the eyes moie 
than the li((ht of the sun does. The artificial heat of our 
rooms, howerer, added to the artificial light, is rery inja- 
rious to the delicate organ of vision. And both these 
caases prod nee more injary to the eye in the erening, 
when onr bodies are fatigued and a slight degree of fever 
is present, than in the morning, after we are rested and 
refreshed with sleep. 

One caution is necessary, it is trae, to those who use 
fires, lamps and candles in the morning before day; 
which is, not to expose the eye too suddenly after we rise 
to a very strong light. We should come to the light 
gradually. If we do not, the eye may be seriously injured ; 
and the stomach, through sympathy with the eye, may also 
suffer. We have known a student who was subject to 
nausea, and sometimes vomiting, if he at once lighted his 
lamp on rising from his bed before daylight. This sym- 
pathy between the eye and the stomach has been very 
little considered. Perhaps more of our modem dyspepsia 
is owing to the wretched print of our modern books — 
school books as well as others — and to the use of lamps 
and candles, than most of us have ever supposed. 

Having thus shown, directly and indirectly, the more 
^prominent sources of injury from sitting op late in the 
•vsaiogt and rising lata in the morning, and having 
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^represented as plainly as we conld the Tast adrantages, in 
point of real economy, which result from rising early, 
there remains on this part of our subject, but one thin^ 
more to be considered. 

We have shown that there is a fallacy in some of the 
estimates which have been made of the waste of time 
inTolved by lying in bed late. That there is, however, a 
great deal of time wasted in this manner, we have never 
doubted for one moment. But admitting time to be really 
wasted in sleep, how much do we waste ? 

An extended reply to this question would involve a full 
discussion of the whole subject of sleep— its uses and 
abuses. Upon such a discussion, we cannot of course now 
enter. We can only say, that those writers who make 
the most liberal allowance, are very generally agreed, that 
most adults sleep about two hours longer than the wants 
of their nature demand. 

Whether these two hours are wasted before midnight or 
af^rward, makes little difierence as to our present purpose. 
If it be admitted that an average amount of time, equal to 
two hours in every twenty-four, is really wasted by each 
adult, we then have good and substantial data on which to 
found the following estimates : 

Two hours a day, from the age of twenty tP fifty, that is, 
for a period of thirty years, amount to 21,914 hours, equal 
to two and a half whole years of human life ; or more than 
three and a half years, if we consider as a part of real life, 
our waking hours only. But three years and a^alf, or 
even two and a half, subtracted from the meridian of human 
life, is by no means a trifling loss. 

But let us proceed a step further. The whole population 
of the United States must be at least fifteen millions. 
Suppose only half of these to reach fifty years of age. 
Tel two years and a half deducted from each of 7,S00,00O 
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individuals, amount to 18,750,000 years o^ a life of the 
shortness of which almost every one is complaining. To 
superior beings, must not these our complaints, arising as 
they do, appear childish, or even ridiculous ? 

It seems almost unnecessary, in a country where every 
body understands the rules of common arithmetic, to com- 
pute the value of this mighty aggregate of wasted time. 
Every one must see, that a loss of two years and a half of ac- 
tive life is no trifle. Can its value be less, upon the average, 
even when we consider the low price of female labor, than 
(250? But this is a loss to the present generation of 
$750,000,000. 

We will say nothing of the valuable uses to which such 
an amount eilher of wasted time or money might be 
applied. It is sufficient if we have made it apparent that 
an enormous waste does exist. If our estimate were even 
twice as high as it should be — though we believe it too 
low, rather than too high — the subject should lead us to 
reflection, and induce us to make the inquiry, whether by 
our own example, we may not be contributing to swell 
this mighty aggregate of wasted property, and in that way 
becoming, in a greater or less degree, responsible for the 
consequences. 

• 
Means of securing the habit of Early Rising. 

Four things are indispensable to those who would 
form, for the first time, the habit of early rising. 

First — a thorough conviction of its importance. — If 
arguments like the foregoing, have failed fully to convince 
an individual that a change of habits will make him hap- 
pier, healthier, and more prosperous in his pecuniary 
concerns, then it seems to us in vain for him to talk of the 
importance of such a habit, or of the means of acquiring it. 
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Flnt taieanf. Second means. MotiTet. 

Secondly — a strong will, ieuid a fixed detennination to 
succeed. — No lounger will ever become, permanently and 
habitually, an early riser, till he has a fixed determination 
to be so. He who wavers continually, sometimes rising 
early, at others yielding to temptation, and practically 
saying, " A little more sleep— a little more slumber," just 
this once, will never reach the goal, nor secure the prize. 
There must be a will like that of Luther, when he resolved 
. to go to a certain place, though his way were obstructed by 
wicked men and infernal spirits thick as the tiles on the 
tops of the houses. 

There are some persons who cannot rise, or think they 
cannot, without the immediate interposition of some plea- 
surable motive. While the will is still weak, and the 
temptation and inclination to indulgence in our old habits 
still strong, something of this kind may be useful. A 
pleasant morning walk, or familiarconversation, or reading 
exercise with a choice friend, joined to a conviction of the 
importance of the practice, may often prove a motive of 
sufficient strength to enable us to rise early. If, however, 
the motive be very strong, the sleep will be less sound and 
satisfying. Many people are able — perhaps the most of 
us might be — to rise at nearly the precise hour they 
please, provided they fix it strongly on their minds, at lying 
down, that they will do so. But sleep, in such cases, as 
we have already said, is more or less unsound ; and no 
excitement of this kind should be used any longer than 
till the spell which had hitherto bound us to our couches, 
is completely dissolved. 

Persons in whom this habit of early rising is firmly 
fixed, find no difficulty in awaking at their appointed hour, 
provided they go to bed in good season ; for this, after all, 
is the key to success in our efibrts. Stanislaus I. of Po« 
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An children naturally early risen f Influence of.motheri. 

hnd, who retired exactly at nine, as we hate already said, 
always slept soundly, and always awoke precisely at three. 

We are of those who believe that all children are natu« 
Kally early risers ; and that no motive of an extraordinary 
nature is necessary to arouse them at three or four o*clock, 
provided they retire early enough, and have already slept 
as much as their natures require, which is certainly a 
great deal. We have no objection to their going abroad 
with the parent, in his morning walks ; but a promise 
beforehand that they may do so, is a less efficient and per* 
manent motive than the more natural ones— the fond caress, 
kind looks and words, and the morning congratulation 
of their parents. 

Much depends, after all — so far as concerns the forma- 
tion of a habit of early rising in childhood — upon the 
mother. It is almost in vain that the father rise betimes, 
and prepare for the reception of his little prattlers, provided 
the soul of the mother is still confined in its sleeping 
tenement. She, too, must grace the scene. Whether it 
be the cheerful fireside, or nature's more spacious parlor, 
the verdant lawn, the mother's presence is equally im- 
portant, and we might add, equally indispensable. 

In regard to the extent and nature of their influence, 
mothers seem to me too generally insensible. It is seldom, 
indeed, that a mother will assent to the proposition that 
the early rising of her household depends almost wholly 
upon her. And yet every one who has observed haw 
feeble, and often how abortive the father's efforts are, when 
they are not seconded by those of the mother, must, it 
seems to us, be constrained to admit its correctness. 

Thirdly — a fixed habit of going to bed early. — Perhaps 
this point has been made sufficiently clear, in another 
place ; but it was necessary to advert to it here. No per* 
son will long rise early, who does not retire early ; and 
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Third means of early rising. Fourth meaoa. 



we ought not to expect it« Nature must have her rights. 
We must have good and sound sleep, in sufficient quantity, 
or we shall ultimately suffer. It is true, as we have 
already insisted, that the bulk of mankind-— especially of 
adults — sleep too much. Still there are those who con- 
tinue to yield to the temptation of sitting up till eleven or 
twelve o'clock, and yet endeavor to rise at four — and per- 
haps reproach themselves that Ihey do not. Let such 
persons beware. If they expect to form, with safety, a 
habit of rising at three or four, let them by all means be in 
bed by eight or nine ; or their constitutional vigor will ere 
long be impaired. 

Many persons plead the pleasures of the winter evening 
jGreside ; and gravely tell us that to go to bed by nine 
o'clock in the evening, when the room is warm, and the 
world without doors mostly quiet, would be to deprive 
themselves of two or three of the sweetest social hours of 
their whole lives. 

But have these persons ever considered that the two 
hours which intervene between four and six o'clock in the 
morning, are fully as quiet as those between nine and 
eleven of the evening ? Is not the individual, refreshed by 
sleep, in even better spirits? Is not the mind clearer? 
Are not the social feelings more awake ? May not the 
room be made just as warm and comfortable ? The answer 
to all these queries must unquestionably be such as to 
confirm beyond debate the correctness of the views we have 
here presented. 

A fourth means of securing the habit of early rising, is a 
proper state of the system — ^body and mind — when we lie 
down at evening. 

Dr. Franklin, in his usual common-sense manner, hai 
attempted to prove, that in order to have pleasant dreams it 
is necessary to retire, at night, with a good conscience. 
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His remarks on the imponance or mental quiet are little, 
if at all, le?s applicable to ihe subject of early rising. 
There cannot be a greater mistake, than to expect sound 
and refreshing sle^p, when we retire with either the mind 
or the boJy in an agi'.atcd or disturbed state. 

There are muliilude?, however, who do not hesitate to 
go at once from hard ^tudv. or hard labor of the body — at 
least of the s-omach — !o iheir couches to seek immediate 
repose, li is difficult to say, whether they sufler moat 
when the boon is, in these cases, for some hours denied 
them, or when they are disturbed or ucca^ionallr aroused 
br dismal dreams, painr:il1v conviiJsiie moremenis. or dis- 
tressin? nlirhimare. In either case, though they may hare 
retired at a seasonable hour, the morning usually comes 
before they are ready for it ; and if it brings with it no 
headache or other positive disease, it seldom brings with 
it that desree of resolution which is necessary to enable 
us to overcome the repiiirnance which we fee! to eariy 
rising. This is especially true of the winter, when the 
weather is not only cold, but we are obliged to rise in a 
cold room. Thousands in these circumstances will be 
likely to yield 1o temptation and slumber longer, ivho, were 
they to retire in a quiet stale of mind and body, would 
break the chains of habit and indolence. 

We have referred to the cold as having an influence to 
dissuade the indolent from early rising. \ow it has often 
occurred to us thai they make a sad mistake, who think 
they cannot possibly get up at four, but who are compelled, 
partly by the fort:e of conscience, and partly by necessity, 
For every one who has reflected on the 
llgoct. knuu's that it is usually quite as cold at six, ^s at 
"■* prhaps a little colder. What, then, do we gain ia 
K'bjr lying two hours longer ? 
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Preparation of the body for rest. Advice. 

In regard to the body, in particular, it should be remarked, 
that while it is both unphilosophical' and unreasonable to 
go to bed excessively fatigued, it is much more unreason- 
able to do so with a heavy load imposed on the stomach. 
Many laboring men eat heavy suppers at the close of their 
day's work, and then retire immediately ; and if they do 
not, in this way, subject themselves to all the immediate 
horrors which we have mentioned as accompanying an un- 
quiet state of mind — of which there is very great danger— 
they will, at least, awake with bad feelings, which they 
mistake for a want of sufficient sleep. How many a time 
has not only the fanner, but the man of almost every other 
avocation, after eating his heavy suppers and going imme- 
diately to bed, awaked and attempted to rise betimes, in 
Tain. We do not mean to say, that there was any physical 
impossibility in the case ; but there was such a strange 
state of feeling, and such a propensity to " a little more 
slumber," as overcame every virtuous resolution which had 
been previously formed, and which, perhaps, had been 
partly revived at the moment of his awaking. And he 
who for once indulges himself in lying a little longer, un- 
der these circumstances, is apt to do so again and again, 
till, at last, he becomes what he was before. Or, like the 
man in the gospel, his unclean house, though emptied 
swept and garnished, becomes, by an injudicious return, 
and ill-assorted company, infinitely worse than before. 

There is no safety in this unpleasant, but very common 
case, but in springing out of bed the instant we wake. 
Linger not a moment on the confines of Sodom, but force 
yourselves in an instant upon your feet. If you have not 
had sleep enough, retire a little earlier than usual the fol- 
lowing evening ; and if you have retired in an improper 
state of body or mind, see that you do so no more. 
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R«li|pous duties a preparation for rest. 



Coaclusioa. 



Instead of retiring while the body, or the stomach, or 
the mind, are unfit for it, it were far better to spend an hour 
or two in pleasant, amusing conversation, or in some light 
recreation. Perhaps there is no place which will furnish 
a greater variety of pleasures and amusement of the right 
kind, than the domestic circle. As another preparation 
still for quiet and refreshing sleep and a disposition to rise 
early, we might mention— and we now speak as philosophers 
merely, and not as christians — those moral and religious 
duties which have been so often enjoined on families, and 
which have, to a greater or less extent, and in some form 
or other, been so early and so extensively practised. 

In short, let us view the subject in whatever light we 
may, if we are true to ourselves and to our own nature, it 
is impossible to resist the conclusion, that the pleasures, 
the cheerfulness, the pecuniary prosperity, the health, the 
longevity, and the intellectual and social happiness of 
man, depend, in no small degree, on the habit of early 
rising: 
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BY D. H. HOWARD. 



May in this country. Our floweriog^ season. 

May is proverbially the month of flowers. The com- 
parison has undoubtedly been made rather with the 
months which precede than with those which follow it; 
and in a milder climate than ours. The summer months 
afford a more abundant variety of flowers than the spring ; 
but the contrast with the stormy season which has just 
passed, which makes the spring and its flowers so grate- 
ful, is wanting to them. 

Our New England May has not received, nor justly 
deserved the praises bestowed upon the vernal months of 
classic Italy. Ours is an inconstant climate, and our spring 
is peculiarly so ; seeming to delight in intermingling the 
alternate extremes of cummer and winter. But we have 
bright days, and bright flowers, even in May, though they 
are few. We thence learn to value them more highly. 
They are our diamonds, which we only gather here and 
there, in the sand of the river's bed. 

Our flowering season commences about the middle of 
April— oftener later than earlier ; and but a small number 
of flowers are usually to be obtained, even at the com- 
mencement of May. Still, however, the course of the 
season affords so great a variety that many must be passed 
lightly overi and we must select the most deserving of a 
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Foreign flowers and names. The violet i ts deteriptioB. 

place in our catalogue, if such a distinct ion can be madet 
in a creation which is all so beautiful as that of the 
flowers. 

We cannot here speak of the snow-drop, the cowslip, 
the primrose and the daisy, which adorn the green mea- 
dows of Old England long before the snow and ice 
have melted from ours. Our gardens may contain them, 
stranger nurslings, but our soil knows them not. We may 
remark here, however, in order to be well understood, that 
English names have been given to American plants, from 
imagined resemblance to their original prototypes. So 
dear to our fathers was everything connected with their 
home, that they endeavored to find, or to make, every- 
where — with the flowers, among the rest — associations 
and remembrances of their native, in their adopted land. 
Hence many of the duplicate names which perplex the 
botanical student, meaning one thing across the water, 
and another thing this side. But let us return to our 
flowers. 

The Violet, justly one of the poets' favorites, is among 
the earliest and most beautiful gifts of spring. Our 
meadows furnish a great variety, at this season. All our 
native species, we believe, are also exclusively American. 
The garden violet, (Viola tricolor,) called also hearts- 
ease, ladies-delight, pansy, &c., may be better known 
than any wild species ; though certainly it is not more 
beautiful, notwithstanding its great variety of hues. The 
simple and delicate wild violet, with its purple veins and 
fringes, will be more charming to any mind that knows 
how to find beauty in simplicity. 

The violet flower consists of five petals, somewhat 
twisted, and enclosed by five frrecn calyx leaves, behind 
which projects a spur or nectary — a receptacle of honef . 
Within the flower will be discovered five short stmniens» 
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Viola eueullata, or meadow violet. Viola ovata, or purple violeL 

and one pistil, whence it finds a place in the fiiVh class, 
Pentandria, and the first order, Monogynia. Its fruit is a 
dry three-valved capsule, or seed-vessel. 

Prof. Rennie mentions of the violet, that it possesses, 
like the balyunine, the power of throwing its seeds to a 
distance, (though by a difierent mechanism.) He found 
the seeds of the heartsease, (garden violet,) thrown to the 
distance of two feet. The valves of the capsule, when 
they open, exhibit a tendency to roll up — increased, 
probably by the heat of the sun's rays ; and their hard 
edges, pressing upon the smooth seeds which lie within 
their cavities, force them out with violence. 

The Viola cucuUata, or violet with rolled up leaves, — 
(that is their form when new grown,) — is one of our most 
common species. It bears a fine, large ,blue fiower, and 
grows luxuriantly in meadows, and by the side of small 
brooks. The leaves are heart-shaped, with long, slender 
footstalks, fpringing together with those of the flowers, 
inunediately from the root. After the flowering season, 
the leaves extend from the size of a dollar to three or 
four times as large, so that the plant is hardly recogniza- 
ble for what it was a month before. But this is not 
peculiar to the violets, and is much more strikingly 
exhibited in some other plants. 

Akin to this, but smaller, is another violet, ( Viola ovataj) 
with blue or rather purple flowers, growing in dry pas- 
tares. We have observed in this violet, a singular 
phenomenon, which is ascribed by Prof. Nuttall, if we 
remember rightly, to most or all of our violets. During 
the summer, after the regular flowering season is past, 
they continue to produce and ripen their seeds toithmU 
ftowering. The apetalous flower is produced, and per- 
fected, apparently, in the form of a bud, but falls away, 
without ever expanding. 
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WIrita, jbUow, and biid'i-ibot violets. HoortoBa. 

Oar meadows are adorned early in Bpring, with seTeial 
species of white violets ; principally Viola blanda^ and 
Viola lanceolata — possibly varieties of each other. They 
are fragrant, the former with round and bright green, the 
other with long and rather slender leaves. « The flowers 
are nodding, like most violets, and veined finely with 
purple within. 

A larger and more beautiful species is the yellow wood 
violet — Viola pubescens of the botanist. The flower is 
yellow, with dark purple veins. The stem is stout, and 
the leaves large and hairy, to which latter circumstance 
its Latin name is due. We have seen it abundant in the 
western part of the state, particularly in woods. 

But the most singular, if not the most beautiful, of our 
violets, is the bird's-foot, {Viola pedata.) The name 
suggests the form of the leaves, which, unlike those of 
most other violets, are cleft quite to the stem into slender 
strips, like fingers, or bird's toes. They are pale green, 
and all radical, or rising from the root. The fiowers are 
large, abundant, and pale blue, with yellow in the centre, 
but without any veins or stripes. Its favorite soil is dry 
and sandy. Accordingly, it abounds on the barren uplands 
which nourish the pine and the wild lupine. It deserves 
a place in the ornamental garden, where it would show 
to great advantage. 

We have said the violets were among our earliest 
flowers. Yet, before the first violet's blue eye is open, 
the fields, in some places, begin to be scattered with the 
tender flowers of the Honstonia ccBndea, looking, as some 
botanist has graphically remarked, like handfuls of pale 
premature lilac flowers scattered over the ground. The 
Latin adjective ccBitdea, indicates its bluish tint, and 
the other part of the name (Houstonia) the discoverer. 
The flower is mostly, however, white, with a yellow 
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, or wind-flower. Hepalacs. 

centre. Its corolla is monopetalous (formed of one leaf or 
petal) and tubular, but spreading out four-cleft or cross-form, 
at top. It is found in the fourth class, Tetrandria, having 
four stamens, which are so short that the tube of the 
flower must be torn open to examine them. 

At the same time with the violet blooms the Anemont — 
the beautiful Wind-Jhwer — once fabled to bloom only 
when the wind blows upon it. We have two species — the 
AneTiwne nemorosay or wood anemone, which we believe 
some call snow-drop, and some even violet — and the A* 
ikalictroides, taking its name from another plant whose 
leaves it resembles. The former is the more abundant 
in this vicinity, being found, indeed^ in almost every 
moist wood and meadow-side. Its petals are five or six, 
delicately shaded with red ; each plant bearing only a 
single flower. The Anemone thalictroides has from six 
to a dozen white petals, and numerous flowers on a stem. 
It is more showy, and hardly less delicate, than the 
ibrmer. Both species may be found on Mount Auburn, 
as may indeed, very many of the spring flowers we 
shall mention. The anemone belongs to the class Poly- 
andria, order Polygynia, and is one of those which are 
destitute of a calyx. Some of the plants of this class 
and order are decidedly poisonous ; and none, probably, 
axe altogether wholesome. 

Closely allied to the anemone, and by some placed in 
the same genus, is the HepcUica^ a very early and most 
delicate blue flower, with six petals, and a little ways 
below, an involucre of three leaves, which is called by 
some a calyx. The proper leaves are radical, three-lobed, 
as though the three leafets of a clover leaf were cemented 
together by their edges, in the position in which they 
grow. The old leaves remain green all winter, and the 
new ones do not sprout till after the flowers. It is found 
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Cofwilip. Cohunbine. Maple. 

in shady woods, and called liverwort, and Hverleaf ; by the 
former of which names several other plants are known. 

The Cowslip, so called here, (Ccdtha palustris,) gath- 
ered early in our meadows, as an esculent, IJelongs, 
with the last, to the same class as the anemone. In 
England, it is known by the name of marsh-marygold ; 
for the true cowslip of that country, (Primula,) is a very 
different thing. The large yellow flowers of the Ameri- 
can cowslip, though not very elegant, form a showy 
ornament of our meadows, at a time when there is little 
else to adorn them. 

We need not wait long after the opening of May, to 
find on the cliffs and hill-tops, the scarlet Columbine, 
(Aquilegia canadensis,) — or Canadian, so called from one 
of the countries it inhabits. It constitutes an elegant drapery 
to the almost barren rock—being delicate both in foliage 
and flower. It is more slender in all its parts than the 
blue columbine of the gardens. The Ave petals, (between 
which arise Ave calyx leaves,) are each elongated into a 
slender horn, which, in the cultivated species, is incurved, 
but strait in the wild or scarlet columbine, and containing 
at the bottom a quantity of honey, which the bees proba- 
bly are unable to reach. Its class and order are Polyan- 
dria Polygynia. 

But the same hills which are festooned with the colum- 
bine are not unfrequently long before whitened with the 
vernal saxirage, which, like that, even in the rude climate 
of an early spring, seems to prefer the hill-top to the vale. 

The species of maple bloom principally in the spring, — 
several in May. Among the latter is the Sugar Maple, 
(Acer Saccharinum ;) but this, like most of the species, 
produces flowers of a dull gpreenish color. To this, how- 
ever, the red maple (Acer rttbrum) is an exception ; for 
early in April, its branches are decorated with clusters of 
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Bumicnp, CeluMiiM. IVilliam. 

crimson blossoms ; and before tbe leares have grown, the 
tree is once again crimson with the ripe seeds; which 
&lling, take root and grow the same season. 

With the Buttercup, called by the hoianisi JlanuTicuhu^ 
everybody is familiar — and with the glossy lustre of its 
3rellow petals. There are numerous species, which proba- 
bly are not generally distinguished apart, as they much 
resemble each other, both in their leaves and flowers. In 
about all the species is found, on the root of each petal, 
a small scale — a mark which may serve to distinguish this 
genus. The leaves contain an acrid juice, capable of 
producing blisters. 

By old walls, and in other waste places, may be found 
the yellow Celandine, (Chelidonium majtis,) early in the 
month, throughout which it continues to make a showy 
display, in these situations. It has a near affinity with 
the poppy, and is filled with a milky juice of a bright 
orange color, staining deeply. It is supposed to be a 
naturalized exotic, and not a native plant, though a very 
hardy one. 

Several species of Trillium are early vernal plants of 
considerable beauty. They are all inhabitants of moist 
ground, in shady woods. The most common species is 
T. erectum^ of which there are several varieties, arising 
from variation of color^ there being those with white, 
green, yellow and dark purple flowers. The leaves are 
three, forming a whorl, of a broad rhomboidal form. In 
the centre rises the flower stalk, with a single flower, of 
three petals, a three-leaved calyx, six stamens, and three 
styles. The regular temate arrangement of the flowers 
and foliage is unequalled, except by the quartemate herb 
Paris of Europe. 

Another species is the cemuunij of more slender form, 
and with a white flower, which is bent down, and con- 
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Floweria^ dogwood. Swaaip-koaejtnckle. 



oealed under the leaves from ¥^oee bosom it arises. The 
fdctum, or painted Trillium, is rather similar to the last, 
but more showy and delicately stained with red. But 
none of these plants are possessed of any agreeable odor, 
and their roots are said to be acrid and poisoAous. 

Let us now, for a while, pass from herbs to trees. The 
Camus Jlorida, a small tree, called in common language 
Boxwood, and Dogwood, (but it is not the poison dogwood,) 
makes a fine show in the woods, this month. The proper 
flowers are small, four-cleft, with four stamens ; but set 
in small heads or bunches, around which are involucres of 
four large white leaves, to which the display is owing, 
and which the superficial or unscientific observer would 
not doubt were the real petals. The wood is hard, and 
when of the largest growth, useful in working. 

The Azalea nndiflora (naked-flowered,) is one of our 
most splendid flowering shrubs. It is abundant in some 
of our swamps and thickets, bearing blossoms of almost 
every shade, from pale pink to crimson or scarlet. It is 
well known, where it grows, by the names of Swamp- 
pink, Swamp-honeysuckle, dec. It is very fragrant, with 
an odor strongly resembling that of the pink ; whence its 
name. The flower contains considerable honey, and is 
viscid, or sticky without. It is tubular, spreading into &Ye 
divisions, with five long slender stamens, and blooming 
before the leaves are grown. It rises from five to ten 
feet in height. There are several other species among 
us, some of them summer flowers, but none more elegant 
than this. 

A singular fact is related by an ancient historian, and 
confirmed by some modem travellers, respecting the 
Azalea Pontica, growing in Turkey ; viz, that its honey 
it poisonous, producing a species of intoxication or de« 
in those who partake of it. 
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An earlier, and smaller flowering shrub, nearly allied 
to the Azalea^ is the Bhodora. It has a handsome, 
purplish flower, ranking in the tenth class. It has but 
three petals, instead of five, the usual number in flowers 
with five or ten stamens; but one of them is of the 
breadth of three of the others, to make up, apparently, 
for the deficiency in number. The walks of Mount 
Auburn, if we mistake not, are ornamented in a few 
jrfaces, with this shrub. 

We may here also join the useful with the beautiful ; 
for the flower of the invaluable apple, is a May-flower. 
It is one of those called rosaceous — many of which are 
trees — and aflbrding us some of our best and most whole- 
some fruits, as the pear, the strawberry, raspberry, &c., 
besides the apple. All this race produce flowers with 
five petals, as the rose does in its native ot wild state, 
and usually a large number of stamens (above twenty,) 
growing from the calyx, which does not fall away, but 
remains more or less perfect with the fruit. These are 
the marks of the artificial class Icosandria, which is 
principally made up of rosaceous plants. But we need 
not stop to describe the beauty or the fragrance of the 
apple flower. They are weU known. The flower is 
worthy of its fruit. We pass on to mention a few other 
yema rosaceous plants. 

The bloom of the thorn tree, (CratagtcSj) which is of 
this family, is beautiful, though rather short-lived. We 
ean hardly imagine that anything could aflbrd a more 
delightful appearance, at this season, than the hedges, 
robed in green, and white with flowers, Which form the 
enclosures of fields in England, where their blossoms are 
significantly termed May. Our wild thorn trees are of 
difierent species from the English hedge thorn. The 
thorn bears re berries, called haws, whence the familiar 
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8lMd4Nuk. Strawberry. Fivfliqgvr. Lily oftbeTaBejr. 
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name hawthorn, applied to the thorn, of the hedges 
{Cratagus oocyacantha,) 

The white flowers of the shad-hush, or June-herry, 
(Aronia botryapium) will usually he found early enough 
to form a portion of the May morning houquet, to which 
they will form an agreeahle addition, as they exhale 
a pleasant fragrance. Like many early flowers, they 
appear before the leaves. It bears an edible berry, ripen- 
ing in June. It is a slender shrub, eight to twelve feet 
in height. 

The common wild strawberry is, or would be, if taken 
care of, a valuable fruit, exceeding the commonly culti« 
vated species in sweetness, and under favorable circum- 
stances, equalling them in size. The progress of agricul- 
ture, however, in our thick-settled state at least, is making 
rapid inroads upon their native growth. It would be 
worth while for the horticulturist to take it under his 
protection, we think ; even though it should not, for a 
long time, become extinct, as at least it threatens to do. 

Much like the strawberry, but differing in its yellow 
flowers, and absence of fruit, is the Potentilla, The 
species canadensisy especially, is very common, as well 
as one of the very earliest of our spring flowers ; sending 
its creeping stems over whole pastures, which it enlivens 
with its bloom. Its leaves are composed of ^ve leafets, 
whence the familiar name of five-finger, by which it is 
known. A larger and more elegant species, also blossom- 
ing in May, is the P. anserina^ which is rather rare, being 
pretty much confined to the sea-shore. 

We must also give the sweet Lily of the valley a place 
among our May-flowers. It is a native of the southern, 
but not of the northern states, though a favorite in 
northern gardens. Its Latin name is Convallaria nutialis, 
CowvaUaria signifies a valley plant, and the adjective. 
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designating the species, {maialis) refers to the month m 
which it flowers. It is one of the smaller examples of 
those plants called, in the widest sense of that term, 
hliacemts. Like most or all of them, it has a corolla of 
six divisions and six stamens. The flowers of the lily of 
the valley are small, white and delicate, growing at the 
summit of the single radical flower stalk or scape. 

We have a number of wild, and not inelegant species 
of this plant. One of them, at least, is familiar to many, 
under the name of Solomon's seal, which flowers in June. 
This and several other species, are several feet in height'; 
whereas the lily of the valley is only a few inches. We 
have seen one, in the western part of the state, which we 
supposed to be ConvaUaria mtdtiflora^ which was from 
three to four feet high — with half a dozen or more florets 
in each axil. 

The ConvaUaria bi folia is a pretty and small plant, 
blossoming in May. It has two shining heart-shaped 
leaves (thence called bifolia^ or two-leaved) growing near 
the ground, and a dense cluster of sweet, white flowers. 
It diflers from all the other species in having only four 
stamens, and a four-cleft corolla. The berries of this 
and the Solomon's seal — perhaps of some other species- 
are mottled green and red before ripening, and when full 
ripe, red and acid. 

Besides the Convailarias, the spring aflbrds several 
other more strictly liliaceous flowers. The most superb 
of them all is the Erythronium Americum, improperly 
styled Dog-tooth violet. Its six petals and stamens indi- 
cate its aflinity with the lilies. Each plant bears a single 
nodding yellow flower, rising from between two reddish 
▼eined leaves. It is the American rival of the crocus, a 
flower which, in the old country, is an essential element 
of every idea or association of spring. UnfoTtunately* 
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BtUwort. Polygala. TriaMalii. 

oar beautiful Erythronium is too little known, or too rare, 
to be appreciated, and to become, as it deserves, like the 
crocus, a watchword and an emblem of spring. 

Two species of Urmlaria or Bellwort, also of the 
liliaceous family, adorn our woods in May. The most 
remarkable * is the U. perfoliataf whose very smooth 
leaves are actually perforated by the slender stalk. The 
flower is drooping, often half-concealed among the upper 
leaves, of a greenish yellow color, with six short sta- 
mens. Its bruised herbage is a reputed external appli- 
cation for the cure of poisons ; and we have also seen the 
UvtUaria grandiflora of Pennsylvania, — a plant very 
similar to this, — mentioned as possessed of similar proper- 
ties. 

We must not forget the elegant and early Polygala 
pattciflora, known by the name of flowering Wintergreen. 
It is a wood flower, spreading by its roots, and covering 
considerable portions of ground. It is one of the most 
interesting of the genus Polygala, most of which are late 
summer flowers. The blossoms are red, three or four of 
them crowning the little stalk, just above a infi of small 
oval leaves. The dried flowers of the Polygala, notwith- 
standing the delicacy of their colors, preserve them with 
almost living freshness, when dried. 

The Trientalis is another plant which is probably very 
little known. It is remarkable to the botanist as being 
the only flower of the seventh class, (for it has seven 
stiBimens, and the same number of petals) found native in 
our soil ; and the only other example we have growing 
with us is the horse-chesnut. The leaves of the Trien- 
talis are slender, growing in a whorl or ring, from the 
centre of which arise several flower stalks. The blossom 
is of a beautiful white. We have heard a florist remark 
of the Camellia, that it produced the most perfect white 
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flower ; yet we doubt if it is exceeded by this delicate 
wood-flower. It begins to blossom about the middle of 
Hay, in shady places, especially pine woods. 

It is probably not generally known that we have several 
native species of Geranium. In most minds, that name is 
associated only with a class of foreign plants, principally 
brought from the Cape of Good Hope, some of which are 
remarkable for their fragrance. Our most common spe- 
cies, however, the Geranium maculatum, is destitute of 
that property. It is a plant one or two feet in height, 
with large, pale red or bluish flowers, and of rather an 
elegant appearance. The leaves bear much resemblance 
to those of the common kinds of buttercups ; though the 
flowers are widely different. It is common in low rich 
land. 

We will just mention the Euchrama coccinea, or 
painted cup, (Euchrama, from the Greek, meaning beau- 
tiful color, and cocdnea, meaning scarlet in the same lan- 
guage,) which is found in the class Didynamia, and order 
Angiospermia. It presents a beautiful example of a fine 
scarlet color ; though it turns black in drying. It is 
remarkable that, in this instance, it is not the blossom 
itself, but the leaves surrounding and enclosing it, called 
bracts, in which this elegant color is situated. 

The Epigaa repens, a small creeping plant, with a 
woody stem, and bearing early in May a fragrant pink 
flower, is said by some one to have been the first flower 
discovered by our Pilgrim fathers, after having spent their 
first tedious winter on this then inhospitable shore, and 
by them called the May-flower , Bigelow, in his " Plants," 
gives it the name of grouid laurel. We believe it is 
somewhat rare. 

Mertyantkes trifoliata^ is the name of an elegant plant 
known by the vulgar name of Buck-bean, growing in 
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boggy situations, in the northern part of the United 
States. The flower is of a reddish white color, cleft in 
five divisions, and with five stamens. It flowers about 
the middle of May, in New England. The root is creep- 
ing, sending up flowering branches from the joints. The 
leaves are in threes, whence the name trifoliata. 

Among the numerous flowers which enliven the latter 
part of this month, is the Barberry, whose yellow flower 
is strongly fragrant, (to some disagreeable,) but more 
peculiarly remarkable for the great irritability of its sta- 
mens, which, on being merely touched by the point of a 
needle at their bases, spring suddenly against the pistiL 

Another beautiful May flower which deserves our 
notice is the Cypripedium, or Lady's slipper, of which, 
though there are several species, we shall notice only the 
more common one, C. acanle. This is a red flower, one 
of whose petals is largely inflated, so as to have been 
supposed to resemble a shoe or slipper. It would, how- 
ever, make a much better purse than slipper ; for it would 
bold at least gold enough to last the traveller on a journey 
to the far West ; while nobody but a fairy could wear it 
for a shoe. The flower stalk, bearing a single pendulous 
flower, rises from between two large green, radical leaves. 
It is only to be found in deep shades. 

Of the same class with the last, Gynandria, also of the 
natural family of the orchidetB^ a singular race of plants, 
and containing many beautiful ones, is the elegant Are^ 
tkusa^ found here and there in wet places. Both the 
florist and the botanist will find it highly interesting. It 
is said, however, to be not very common. 

Before the end of May, will probably be found the 
beautiful perennial wild Lupine, (Lupinta perenniSf) in 
sandy lands. The leaves are digitate, composed of eight 
or ten leafets in a terminal whorl, with a fine silky down. 
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The flowers are blue or purple, in long spikes, and suc- 
ceeded by thick hard pods. 

The wild Flag, (Iris versicolor^) will now begin to adorn 
our meadows. Several cultivated species of the Iris are 
well known, and some are highly prised by the florist ; 
nor is this wild species inferior to many of them. It is 
not destitute of fragrance, and its curious variegated 
corolla, (which seems to have procured for it the singular 
name of snake lily,) makes it an interesting object of 
study. Three of the petals are broad, and striped with 
purple and yellow ; three narrow, and erect. The three 
spreading stigmas are perfectly petal-like, and within the 
concavities of their under sides lie the three correspond- 
ing stamens. 

Of the same family is the Sisyrinchium anceps^ or 
blue Star-grass of the meadows, and its lustrous blue 
flowers often make them appear azure at a considerable 
distance. It is a very delicate grass-like plant, with 
bluish green herbage, and six-parted flowers supported by 
slender peduncles growing from a flat sheath, and suc- 
ceeded by globular capsules. 

While these two plants tinge the meadows, the Hypoxis 
erecta strews the fields and woods with yellow stars. 
This plant is not distinguishable from a grass, by its 
leaves, when not in bloom ; but its blossoms contribute, 
with buttercups and potentillas, to make the fields of 
May truly golden. 

But our subject extends before us, while the limits to 
which we are confined are close in view. The Conval- 
larias, the Ranunculuses, the Vacciniiims and the An- 
dromedas, and many smaller, and therefore, to the common 
eye, more insignificant plants, we must leave to the her- 
barium of the botanist, to whom nothing is mean, or 
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nnworthy of notice, that leveals to him a link in the 
chain of nature. 

Thus we have briefly described a few of the floral 
beauties of a New England spring. We have cared less 
to speak of the productions of the garden than of those of 
our own fields and woods, which are less known - and less 
admired in proportion to their beauty. It seems to us 
that we ought at least to pay more regard to the gifts of 
Flora to our own soil than to forget to give them names — 
and leave to the botanist, along with this task, the plea-* 
sure of contemplating their beauties, which we may never 
have beheld. The plants now nameless and unsung, 
should be honored with the same, nay, with a noUer 
dignity, than those which have so long flourished in 
immortal verse, in the gardens of the olden bards. 
They should receive names worthy their beauty, their 
country, and the people whose treasure they are ; — ^names 
to be found not merely in the books of the learned, but 
in the heart of every lover of nature, and in the song 
of some second and nobler Virgil, whom America may 
produce, to describe the forests, and fields, and gardens 
of a wider empire, and a happier people than the Roman 
knew. 
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STATISTICS OF FLOWERS. 

* 

Ws think it may Dot be UDiDterestiDg to our readers to 
aee here, some statistics of the seasoDS at which some of 
the more important trees and plants come into flower, 
which are descriiied in the foregoing Tract. It will serve 
both to show the position which they occupy in the floral 
circle, and to illustrate our climate, as connected with the 
operations of vegetation ; for they are derived from actual 
observations made in this vicinity and latitude for a few of 
the last years. 

The Red Maple, in 1890, was in flower April 14 ; in 1881, 
April 13; 1833, April 21 ; 1633 and 1834, April 10. 

Willow catkins appeared, 1829, April 14; 1830, fblly 
blown April 14 ; 1831, April 2; 1832, April 10; 1833, March 
29. 

The Apple, in 1825, had begun to flower April 30 — and 
the flowers were falling May 11th; 182G, begun to blcssom 
May 10— in full bloom the 15th ; 1829, in full bloom May 18th ; 
1830, in full bloom May 3 ; 1831, begun to blossom May 7 — 
flowers fell ofl^ 15th ; 1832, a few flowers only on the trees 
May 15 ; 1833, May 7, some apple trees in bloom— in flill 
flower the 12th ; 1834, in full bloom May 18 ; 1835, trees in 
blossom, at least partially, May 22. 

The Blue Violets ( Viola eucuUata and ovateij) come into 
flower, on an average, about the 20th of April ; the birdV-foot 
violet, the first week in May; the yellow wood violet, the 
second week. 

The Swamp Honetsucklx (AaUa nudyUra) flowers about 
die middle of May; in 1830, it was in full bloom May 15; 
in 1833, before the 20th ; but in 1832, it did not flower till 
towards the close of the month. 

8 
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The Lilac flowered in 1830, May 8; 1831, May 12- 1839; 
May 17 ; 1833, May 11 ; 1834, May 17 ; 1835, May 23. 

The Shad Bush flowered in 1829, May 2; 1831, April 24; 
1832, May 8 ; 1833, April 28. 

The Wild Geranium was found •in flower in 1830, IHay 
10 ; 1833, May 16— usually found before the middle of the 
month. 

Cowslip in flower, 1830, April 19; 1631, in full bloooi 
April 17 ; 1832, flowered April 25. 

The FivmrivoiK [Poteniilla eanadentis) began to flower in 
1826 and 1829, April 23 ; in 1827 and 1833, April II4 in 1891, 
Jkpril 13; 1832, April 21 ; 1834, found April 15. 

The STRAWBERaT comes in flower a few days jqt a weak 
later, and is hardly abundant till some time in May. 

It should be remarked, that in proceeding southward, flm 
same plant will be found regulaHy fk>wering earlier in tiw 
spring, and later to the northward ; and the same remark will 
apply to the leafing of trees, on which we have subjoined here 
a few remarks. A series of observations on the flowering 
season of a large number of extensively spread plants, in all 
the latitudes in which they are found to grow, wouki be very 
interesting as a collection of facts, which might add m«ch to 
the department of geographical botany. We do not know 
that any extended series of observations of this kind has been 
made. 

The leafing of the trees also, is a phenomenon as inlerestiDg 
and important as that of their flowering. Use has been mada 
of the leafing periods of trees, to fix the periods pfx>per fer 
planting difilerent vegetables. Linnsus made examinations on 
this point, which were attended with some uaefiil resulta. 
The Indians were accustomed to say that the time lor planting 
their maize or com was when the leaf of the wtnte oak was 
grown as large as a squirrel's paw — which happens aoiBe- 
where between the middle and end of May. 

The wild gooseberry is the first of trees and shrubs which 
puts forth leaves in this climate ; which happens about the 
first of ApriL The leaves of willows and the barberry, and 
several of the smaller shrubs, are put fbrth in April ; but the 
most of our forest trees produce their leaves in May. The 
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•■kiftre tbe kteBt^ and loiiieCliiMS they are not in ftill leaf tfli 
SMoe tune in June. Tlie birch leaf often appean in April; 
and the maple and walnot early in May. 



Ahcieft Ruins in Amxrica.^ — Late reaearcbea have akowB 
the existence, in both North and South America, of remaina 
of art fair superior to anything formerly linown or supposed to 
exist ; and of which there is not the slightest vestige of tradi- 
tion, or any clue to the discovery of facts concerning their 
constmcters. Everything leads to the opinion, however, that 
tiiey are of great antiquity ; and all who have examhied them 
bave «ome to the belief that a eomparetively civilized popula- 
doB most have existed on this oootinent prior to the ingress of 
those whom we are accustomed to consider as the aboriginali^ 
but who, aooordhig to their own traditions, appear to have 
come from a distance, and gradually spread themselvea over 
the country. 



Chemical Natum or Glass. — Glass has usually been con* 
aidered, without much actual inquiry into the subject, to be 
itriotly a chemical combination of its ingredientSi and in all 
reelects a very perfect artificial compound. This, however, is 
fiur fi^m being the truth. That the alkali in common glass of 
all kinds is in a very imperfect state of combination, many 
circumstances concur to evince. For example, Mr. Griffiths 
has shown, that if a small quantity either of fiint-glass, or of 
pbte-glass, be very finely pulverized in an agate mortar, then 
pfaKed upon a piece of turmeric paper and moistened with a 
drop of pure water, strong indications of free alkali will be 
obtained ; and that if the pulveriEation be very perfect, the 
•Utali can be detected in odier kinds of glass, containing ftr 
■mailer quantities of it This proves, that in whatever state 
€f combination the alkali may be, it is still subject to the action 
of moisture. That flint-glass is by no means a compound 
leauking from very strong chemical affinities, and that the 
tBnyde of lead which it contains is as imperfectly comlHned aa 
Clia alkali, has been shown experimentally-by Mr. Faraday, 
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and also appears from the taniiah which is produced on ila 
aurfitce by exposure to sulphuretted TaporB, owing to the 
combination of sulphur with the lead. Glass which has long 
been exposed to the weather, frequently exhibits a beautifbl 
iridescent appearance, and is so far decayed, that it may be 
scratched with the naiL The glass of some botdes of wine 
which had lain in a wet cellar near the Bank of London 
upwards of 150 years, examined by Mr. Brande, was soft, and 
greatly corroded upon the surface, in consequence of the 
partial abstraction of its alkali. 



Deyitrified Glass. — It has been discovered that certain 
kinds of glass, by exposure to a high degree of heat, lose some 
pf the most obvious properties of glass—becoming opaqiMi 
fibrous and tough, hard enough to strike fire and to cut other 
glass, and capable of being cut with a file. The discovery 
was first made by Neumann, and afterwards investigated by 
Reaumur, whence this substance obtained the name of Reau* 
mur's porcelain. This philosopher was of opinion that its 
qualities, particularly that of resisting sudden changes of tem- 
perature, in which point common glass is so essentially want- 
ing, would render it of the highest utility, especially fi>r 
chemical uses, where, for want of some cheap article of the 
kind, great inconvenience is experienced, and the practiaal 
Qperator is necessitated to incur the great expense of procuring 
vessels of platinum or other costly and perhaps still imper- 
fectly efficacious materials. 



Ornamental Trees. — The apathy which has hitherto 
been manifested in regard to ornamental and shade treeSi 
is, we trust, giving way to a difi*erent spirit. The same 
enterprize which has so beautifully adorned our Common, and 
some of the streets of this and one or two other cities of New 
England, is spreading in various directions, and usurping that 
want of taste which has condemned to the axe everything in 
the shape of a tree that was fit to bum. One or two of the 
adjacent towns, we understand, are making efibrts to line their 
streets with ornamental trees; and we wish them suoceos. 
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The objection which baa been made to this in the damper 
climate of England, that by their shade, they prevent the roads 
from receiving enough of the sun to keep them dry and firm, 
cannot, we think, have any weight here ; and in the summer 
time, their shade is needed much more here than there. How 
refreshing to the wearied traveller is the shade of trees, on our 
hot dusty roads, almost every one has experienced, and has felt 
willing, no doubt, to contribute bis share towards convert- 
ing these deserts into groves. The elm is the tree generally 
chosen for this purpose ; but we should prefer a variety, which 
might be easily bad, and which, by their variety of foliage, 
would add much to the beauty, and at the same time neither 
detract from their utility nor add to their expense. 



Metallic Wialth op the West.^ — This is every day 
more and more developing itself. A geological report late^ 
made in the state of Tennessee furnishes interesting informa- 
tion respecting the flourishing state of the iron manufacture in 
that state. A scientific traveller has lately discovered alAiost 
literally a mountain of iron, yielding 70 percent of pure metaJ* 
Large masses of pure native copper are also known to exist, 
at the northwest What more interesting question can come 
up before the American people, than in what hands these 
treasures will at a future day be ; and what more certain truth, 
than that upon education, in its widest sense, and the difiiision 
of useful knowledge, the decision of it depends — a decision 
which it is yet in our power greatly to influence. 



Flax Spiitntno. — A Brussels paper quotes a letter from 
Lille, (France) as follows: — ** A great establishment is now 
erecting in this city, intended for spinning flax by machinery. 
Thus the great problem is solved, for which the Emperor 
Napoleon offered a reward of a million of francs, and we 
^all now enter into competition with the English, who eageriy 
buy up all the flax of our country." 
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Use of Zinc. — ^The New York Mechaoios' Magazine, coa* 
ttina an important article on this aubject, by Pro£ Gale, of 
New York CJDivenity. He aajrs that both water and otiiec 
liquids diaaolve their oxyde, which ia poisonoiia and disagree- 
able to the taste, so that it cannot be used in the form of veasels 
of any kmd. For roofing, it is equally objectionable. ** In the 
first place," he observes, ''the expansion of the metal is so 
great, by slight changes of temperature, that the junctures are 
exceedingly liable to get out of place from expansion and con- 
traction, so that in tlie present manner of putting on the metal, 
the buildings are constantly liable to leak." Two objections to 
Its use arising from its brittleness are stated. 1. '^ It is so 
brittle that two sheets cannot be put together by folding, but 
must be joined in a sort of double coil (the two edges of the 
adjacent plates rolled up within each other ;) and though this 
joining, when new, will keep out rain tolerably well, it can 
never be made to resist the action of mehing snow," lying on 
the roof. 2. This fragility, which is increased in a tenibld 
proportion by diminishing its temperature, renders it veiy 
unsafe ; as at a freezing cold, it is almost as brittle as glass — so 
that any heavy body fiilKng upon the coils which project above 
the roof, will cause an injury which it is exceedingly dUBcuh 
to repair. In addition, the oxyde which is gradually formed 
Is as constantly washed off and dissolved by the rains, and the 
rain-water collected in the cisterns is thereby poisoned, and 
rendered *^ almost entirely unfit for all domestic purposes." 



The Chemistry or Nature.— The processes by which 
nature worku, in the caverns of the earth, some of whicii> are 
probably completed only in the course of centuries, must 
forever remain little understood. It is with labor that man 
imitates, often poorly, a few of her crystallizations and miner- 
alizations. The following experiment, related in the Scientifio 
Class Book, affords one of the few artificial illustrations, on a 
small scale, of what is ever going on in nature's great labora- 
tory. 

Silica is nearly insoluble m water, and probably in all acklfl 
except the hydrofluoric. • • ♦ When silica is fused with 
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• large proportion of potopa, a compomid is produced readily 
valubie m water, forming tfie liquftr tUieum — orliqnor of flinty 
of old writers. Prof. Liegling of Eibrot, having prepared this 
liquor with a large quantity of water and of alkali, suflered 
It to stand for eight years in a glass Tessel, covered with paper, 
when crystals of sahs of potash were formed at the bottom of 
the ressel, and the remaining liquid, about two ounces, was 
covered by a transparent crust, consisting partly of carbonate 
of potash, and partly of crystallized si]ica--the latter being so 
iiard as to strike fire with steeL 

By some magnificent operations, perhaps of a nature simikr 
to this, the beautiful rock ciystal and the precious gams are 
probably slowly concreted, in the interior of the earth. Thus 
may have been formed even tlie massy rocks which form the 
^kfiieton of the external gk>be itsel£ 



Fossil Tiuces or Birds. — ^Much interest has of faoe been 
•excited among the scientific, by the discovery of vast nnmbers 
of impressions of birds' feet lu the sandstone rocks of the 
Talley of the Connecticut They have been lately described 
by Prof. Hitchcock, of Amherst, in the Journal of Science, 
whence these brief statements are collected. The tracks are 
not discoverable on eurfaces which have been long exposed to 
the action of the weather, but only where the upper kiyers 
have been recently removed. Whole lines of tracks of the 
aaroc fashion are found, leaving no room to doubt that they 
were made m succession by the same bird, in walking, the 
tracks of the left and right feet alternating, being perfectly 
distinguishable. The tracks of a great variety oj species are 
observed, some of them very large. One specimen is described 
•as two feet long, and the length of the step appears to have 
"been aliout six feet Many of the tracks appear on s^irfaces of 
•considerable slope, and yet present no difference from those 
<m level surfaces, so that it becomes apparent that they were 
made before tlie elevation of the rocks to an incliued posi- 
tion. 
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CHmisTiAN RjLDiGAusv. — ^We fear Mr. WifhiBglnp, tlie 
author of this book just iaraed by Perkiui & Manrin, will not 
receive the credit of being so much of a philosopher as thia 
work shows him to be. He writes aa a man of the world, 
and not as the defender of any party, and haa ventured to 
state many important truths which will not aoon be Teiy 
popular. No reasonable man, however, will fidl to deriTe 
benefit from its perusal. 



Moral and Spiritual Culture in Earlt Education. — 
We have received an address delivered before the American 
Institute of InstrucUon on diis subject, by R. C. Waterston. 
Were only the spirit imbibed and the principles carried out, 
which are exhibited in this address, we might hope speedily 
to see better things with regard to the general slate of the 
world. The writer insists upon the necessity of making moral 
and spiritual keep pace with intellectual cultivation, as the 
only means of making man what he ought to be. 



The Youno Mother. — ^This new work is a treatise on the 
physical management of children, by Dr. Alcott, author of the 
<< Young Man'b Guide " and Editor of the << Moral ReformerJ^ 
The subject is one of great importance, and on which the 
community need a great amount of information. We think no 
family should be without this book. < 



Lectures on Geology. — Prof. Silliman's chemical course 
of lectures has been opportunely succeeded by one on Geology 
by Dr. C. T. Jackson, an able man in this department, and 
whose lectures have given great satisfaction. The best thanks 
of the community are due to such men as these, for their 
efforts to f|waken an interest in the most important branchea 
of science. 
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BY C. T. JACKSON, M. D. 



Water essential to organized beings. IKvisioiis of water. 



There are, perhaps, few subjects more worthy of our 
consideration, than the Natural History and Properties of 
Water — a liquid which enters into the composition of an 
endless variety of beings belonging to the three kingdoms 
of nature, and which is essential to the existence of ani- 
mals and plants. 

It is certainly a remarkable fact, that we are prone to 
neglect those things which are exposed to our daily ob- 
servation, while we seek eagerly after those which are 
rich, costly and rare. 

I trust, however, although the subject which I have 
selected for this essay is one of the most common 
and abundantly diffused substances in nature, that we shall 
find it a fruitful topic for reflection, "ri'hich may advanta- 
geously engage our minds, and that from its consideration 
we may derive some useful lessons, applicable to the or- 
dinary affairs of life. 

In the course of this essay, I shall notice the great di« 
Tisions of water ; their relation to each other, to man, 
animals and plants ; showing the final causes of some of 
the most remarkable phenomena. I shall endeavor, also, 
to give some practical rules for estimating the purity or 
imparity of water, so that the reader may be enabled to 
detect, by means of certain tests, the nature of the foreign 
9 
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matters which it oflen contains. Some of these for- 
eign matters are innocent, while others have an impor- 
tant influence on animal life and health. 

Water may be considered one of the primitive forma- 
tions of geology, for it enters into the composition of even 
the oldest rocks ; and the newer, or secondary, and tertiary 
rock formations, were certainly deposited in this medium — 
for they contain abundant remains of shell-fish and other 
animals of aquatic origin, while the substance and structure 
of these rocks bear indisputable proofs that they were de- 
posited slowly from suspension in water, while their iufe^ 
rior portions bear also marks of subterranean fire. 

It is evident that water performed a conspicuous part in 
the work of creation, and was one of the material instru- 
ments in the hand of the Creator, by which he constructed 
the beautiful world in which we live. 

If all the rocks which are known to have been produced 
by igneous action — (and the whole group of unstratified 
rocks are of this class) — were formed suddenly, at one time, 
it is evident that water could only have existed in the 
state of vapor, or steam, forming an atmosphere around 
the globe. It is, however, more reasonable to suppose, 
that they were not all produced at the same moment, and 
that some parts of the earth's surface were sufficiently cool 
to allow water to exist upon it in a liquid state, while 
other rocks and mountains, fresh from the glowing furnace, 
would only permit it to exist over them in the state of 
vapor. Leaving these speculations for the consideration of 
geologists, let us now examine more particularly the sub- 
ject which we have chosen for our reflection. 

Water being inorganic matter, must be regarded as be- 
longing to the mineral kingdom. The term mineral wa- 
ter has however been applied to designate certain waters 
holding saline matters in solution. It would be more ap- 
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propriate to designate them by the name, saline waters — the 
principal salt giving the specific name to the spring. 

We shall then regard water, generally, as a mineral 
species, and all the saline waters as varieties of the spe- 
cies, the number of which is necessarily very great. 

Water is a mineral existing in three different states, 
solid, liquid and gaseous, according to the temperature 
and pressure to which it is exposed. When pure, it is 
colorless and transparent, and has no taste or odor. At 
60^ F. its specific gravity is 1, or unity, and it is at this 
temperature, and when the barometer stands at 30 inches, 
taken for the standard of specific gravity for all other solid 
and liquid substances. Thus when a substance weighs 
just twice as much as its bulk of water, its specific gravity 
is said to be 2. When dve times as heavy, it is said to 
be 5, Sec, In order to ascertain the specific gravity of any 
substance, we have only to suspend it by a delicate fila- 
ment of silk, or by a hair, to the bottom of a balance pan ; 
then to determine its exact weight in the air by placing 
weights in the opposite side of the balance until it is coun- 
terpoised ; after which we have only to fill a glass vessel 
with distilled water and bring its temperature to 60^ F. by 
warming it if too cold, or cooling it if too warm. The 
temperature is ascertained by a small thermometer plunged 
into the water. We have now only to bring the water into 
such a situation that the substance whose specific gravity 
is to be ascertained may be entirely immersed in it when 
the balance is in equilibrium. Weights are then added 
to the pan over the substance, until the balance is exactly 
equipoised. The weights required for this purpose give 
exactly the weight of the water which has been displaced 
by the substance ; consequently the weight of its bulk in 
water. We have then only to divide the weight of the 
substance in air by the weight it lost in water, to have il» 
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exact specific gravity. If the substance is lighter than water, 
it must be sunken by weights ; and the weight required to 
sink it, shows how much lighter it is than water, or its spe- 
cific levity. When the specific gravity of liquids is to be 
ascertained, it is done by weighing them in a counterpoised 
bottle, which, when full of pure water, weighs 1000 grains ; 
and the bottle being filled with the liquid in question, its 
relation will be at once indicated by the difiference of weight. 
The greatest density of water is when it is at the tempera- 
ture of 40^ F. It expands above and below this temperature ; 
above, until it changes its state and becomes steam at 212^ 
F, — below, until it becomes solid or ice at 32^ F. 

When water freezes it expands, owing to the interstices 
left between its crystals, which are so arranged as to oc- 
cupy more room than the particles of liquid water did be- 
fore. The most beautiful crystals of water form from its 
vapor in the vicinity of water falls ; and it has under such 
circumstances been observed in perfectly regular crystals, 
of a rhomboidal form, having angles afGO^ and 120^. It 
also exhibits the secondary forms, derived from the rhom- 
boid, such as the six-sided prism, and the bi-pyramidal do- 
deccodron. 

Hnil presents us sometimes with regular crystals, which 
are composed of two six-sided pyramids applied base to 
base, and generally truncated or replaced by one plane at 
one of the pyramidal terminations. The specific gravity 
of ice is 0.916 water at 60^ F. being 1.000. It is then 
about one tenth lighter than water at the ordinary temper- 
ature. Ice is known to fioat on the surface of liquid water, 
owing to its specific levity. It is also observed that 
ice contains a great number of air-bubbles, which contri- 
bute partly to render it light. These bubbles consist of 
atmospheric air dissolved in the water, which, not being 
capable of congelation, is separated from it as it fireeiott 
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Ice may be fonned perfectly free from air-bubbles, by the 
following means. A flask is to be partly filled with water, 
and a stopK:ock connected widi its neck. Then the water 
is caused to boil, which separates the air from it, and by 
continued boiling it is driren from the vessel by the steam. 
While the surface above the water is full of steam, the stop- 
cock is closed, and then the water is perfectly free from 
air, and it may be frozen by placing it in a freeang mix- 
ture of snow and salt, when it will be found converted ioto 
solid ice, perfectly free from air-bubbles, and as transpa- 
rent as the finest glass. It is found to be still lighter than 
water, and will float on its surface. In this state the ice 
may be moulded by the hands into a lens, which will con- 
centrate the rays of the sun like a burning glass, and may 
be used for the same purpose. 

Ice is a bad conductor of heat, so that it melts slowly 
and at the surface first It is, when perfectly dry, capable 
of becoming electric by friction. It is then a non-conduc- 
tor of electricity. The uses of ice and the expansive pow- 
er of water in freezing, are very numerous, and are beau- 
tifully contrived to subserve useful purposes in the econo- 
my of nature. Were it not for its expansive property in 
freezing, it would sink to the bottom of the water, and thus 
would remain forever bound In chains of frost. A whole 
•lake would, by this process, in a severe winter, become con- 
verted into an enormous mass of ice, which our summer 
months could never melt. The aquatic plants and ani- 
mals would be destroyed. No longer would our brooks 
irrigate the soil ; and a scene of desolation would be the 
Becessary consequence. 

The expansive force of freezing water acts also as na- 
tare's ploughshare ; for as each pebble and grain of sand 
are surrounded by this liquid, when it congeals they are 
faced asander. The process being very firequently se- 
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peated, in the course of the winter months, the grains of 
sand and stones are forced farther and farther asunder ; and 
when spring, with its genial warmth severs their icy chains, 
we find the soil loose and spongy, suited admirably to favor 
the tender plants, which shoot up through its surface, 
and the delicate rootlets and spongioles of trees which seek 
their nourishment in the soil. Every reflecting person 
who walks abroad in early spring, must be struck with 
this beautiful provision of nature. The power of freezing 
water is also an efficient means of breaking down the 
locks into soft and fertile soils ; for when water freezes in 
the interstices of rocks, it tears them asunder, and causes 
diem to crumble to dust. This expansive power is so 
great, that when an iron bomb-shell is filled with water, 
and closely stopped, and then exposed to cold, the water, 
in becoming' solid, expands with such energy as to burst 
it asunder. This experiment has often been tried with suc- 
cess in Qjiebec. 

I need not remind the reader of the domestic uses of 
ice; they are too familiar to require mention. I would re- 
mark, however, that in some warm countries, as in Sicily 
and Italy,. it is one of the necessaries of life, and one of the 
most common and valuable substances for preserving their 
light wines in summer — while it is of great value in 
the promotion of health, and enables the people to with- 
stand the burning sirocco winds. 

Ice forms in enormous masses beneath the arctic circles, 
where it chiefiy remains, forming immense mountains and 
overhanging clifis, some of which become undermined by 
the action of the sea, and falling ofi* into the water, are 
ifloated to distant regions in the form of icebergs, which 
frequently render navigation in their vicinity extremely 
dangerous. In the spring and early summer, the Grand 
Banks are covered with wandering icebergs and islands 
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of ice, which come from the north arctic regions, and M 
floated to the south by^ marine currents. Icebergs form 
(Sonspicuous objects of admiration and dread to the mari* 
ner. Towering several hundred feet above the level of 
the water, their crystal sides reflect to a great distance the 
brilliant ra}^ of the sun, while they sink five-sevenths of 
their bulk beneath the waves. As their inferior por* 
tions are melted by the warmer water, they become top» 
heavy and tumble over in the sea, the lower extremity 
then becoming the summit of the mass. Sometimes they 
unfortunately tumble over upon an ill-fated ship, and 
crush and sink her in the deep. Islands of ice, or sunken 
ice, is still more dreaded by navigators, because it is 
not readily discovered, and a ship may run against it unai- 
wares, and be instantly wrecked. 

The mountain tops, when sufficiently elevated, are also 
regions of eternal ice and snow. The limits of perpetual 
frost vary according to the latitude and mean tempera- 
ture of the place. In Switzerland it is about eight or 
nine thousand feet above the level of the sea. In Sicily, 
upon Mount Etna, it is at nine or ten thousand fenet 
elevation above (he Mediterranean. This mountain, 
which is nearly 11,000 feet high, presents the singu- 
lar phenomenon of a burning mountain of ice. The trav- 
eller may stand on the burning crater of this volcano, with 
his feet sunken in hot cinders, while his head is exposed 
to a temperature below zero, F. In Switzerland the gla- 
cier? fill up the alpine valleys between the high and 
craggy peaks of rock, and are called, when of great extent, 
fners de glace — rseas of ice. The most remarkable of these 
glaciers, are that of Montain Verte on the side of Mont 
Blanc, in Savoy, and the Glacier du Rhone, near the 
Mont St. Gothard. From the latter, the river Rhone 
takes its rise and courses onward, beginning as a mountaia 
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torrent, and gathering its ¥rateTS into a larger mass, until 
it forms the great river which empties itself into the Medi- 
terranean, after having irrigated a great portion of Switzer- 
land and the most important departments of France. The 
ice on the Mer de Glace at Mont Blanc, was calculated bj 
Saussure at 800 feet in thickness; and it has deep 
chasms extending to the bottom, into which travellers have 
•ometimes fallen never to return. These enormous masses 
of ice are formed from the snow, hail and rain that col- 
lect on the sides of the mountains. The snow being par^ 
tially melted by the heat of the noon-day sun in sum- 
mer, agglomerates into granular ice^ of which the glaciers 
are all composed. Their surface is rough and hard, so as 
to give a good foot-hold to the traveller ; while the ice 
presents itself in wavy and conical masses, piled up one 
upon the other, resembling the appearance which a tem- 
pestuous ocean would e3diibit if suddenly froaen into solii 
ice. 

The glaciers extend down into the warm and fertile val^ 
leys ; and as their under surfaces are buoyed up by water,, 
they are continually and slowly advancing into the plains^ 
It not unfrequently happens, that they rash onward with 
a sudden and violent movement, and bury any vil- 
lage situated at their feet. The Glacier d^Argentiere, 
in the valley of Chamouni, threatens soon to overturn 
the village of Argentiere, situated at its base. Already 
the glacier has heaped up a mound of soh mud, which it 
is' continually pushing forward towards the ill-fated town. 
Martigny and Interlachen have been flooded by the burst- 
ing of glacier lakes, and such accidents are not at all un- 
common in Switzerland. The Swiss glaciers supplying 
the waters forming the greatest rivers of Europe, may be 
destined by Providence to support these important streams 
io useful to man. 
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Snow^ and hail are interesting examples of crys- 
tallization of water from its vapor. A flake of snow * 
consists of implanted crystals, which cross each other 
at determinate angles of 60° and 120°. There are gener- 
ally six rays thus disposed, crossing each other, and having 
other crystals implanted in their sides, like the plume on 
a feather. Snow is destined to the most important uses. 
By its lightness it falls in delicate fleecy masses, covering 
the surface of the earth, and by the interstices between its 
particles, a great quantity of air, which is a bad conductor of 
heat, is imprisoned, and serves to render the snow a more 
perfect non-conductor of heat. Thus the snow, by its 
lightness, is enabled to preserve the earth from severe 
cold, while by its color it prevents the radiation of heat 
into space, and reflects light to cheer our long winter 
nights. It is most beautifully ordained to subserve useful 
purposeato man and the whole animated creation. 

Hail is produced by a more compact arrangement of 
particles of frozen water, and usually crystallizes in the 
form of a pyramidal dodecaedron, or two six-sided pyra- 
mids applied base to base, the summit of one pyramid 
being replaced by a plane. The formation of hail is not 
unfrequently accompanied by electric phenomena of thun- 
der and lightning, particularly in mountainous countries. 
By the use of electric conductors, a means has been dis- 
covered of averting their fury ; and this expedient is re- 
sorted to in France and Switzerland to protect their vine- 
yards. 

Let us now consider the great natural divisions of 
water, and observe how they are related to each other and 
to organized beings. 

The largest of these great divisions is the oceany which 
coyers three flfths of the earth *s surface, and appears to 
scnne persons a waste of waters, of little benefit to man* 
10 
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to man, and m eMencial to the hannimj of iiatiiB»*9 
It serves an the great highway of iiatkias» and htma 
itn booom the ptrodoctB (^ the moat diatant cthnwu it 
separates countries from each other, and by its 
imposes an impassable barrier to the inxoada of 
barians. The sava^ is anable to travecae the great 
deep in his frail canoe, while civilized natioiis* caccft> 
lin^^ in the art of naval conatmctioo, are enafafed to 
command the empire of the sea. The gallant ahip^ with 
her hjatteries of thunder, managed bj skilful 
lives on the ocean, visits the remotest climes, 
and defends thriving colonies of civilized men, and thaa 
extend.^ the bo'inds of civilization. The buid that once 
nourished only a few savage and ferocious hnnteis* is 
iM>w peopled by millions of enlightened freemen. 

The ocean is the great store-house of the rain, firom 
whence nature distils the genial drops that nourish rege* 
tation, and supply animals and man with pure water. 
From this great basin the fresh water is evaporated, 
leaving the salts behind. The vapor is dissolved in the 
air, and is transported to distant regions like an invisible 
spirit on the wings of the wind. In the higher regions 
of the atmosphere, where the temperature is lower than 
at the earth's surface, the moisture of the air is condensed 
into cloudH, which are composed of an infinity of little 
glotiules or vesicles, not more than tVvtt ^^ ^^ ^^^^ ^^ 
diameter. They are hollow, and are filled with air, which 
serves to float them in the atmosphere. When by con- 
cussion or by electric changes these globules are broken, 
they coalesce and form drops of rain, which fall to the 
earth in showers, and supply water to plants and ani- 
mals, while the excess passes ofl' in the form of brooks 
and rivers, into the sea* from whence it was first derived; 
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and thus the circle is comiriete. When the temperatore 
of the air is low, the water from the clouds descends in 
the form of snow, which coTers the earth with a soft 
white fleece, and protects its surface from severe cold. 
Liarger drops, combined by the agency of electricity, and 
congealed by cold, descend in the form of haiL 

The depth of the ocean has been variously estimated. 
Laplace thought it must be upwards of ten miles, while 
others estimate its average depth at two or three miles. 
No soundings have ever been made beyond the depth of i^ 
mile and a half A mean between these calculations will 
probably give us an approximate idea of its average deptli. 
The highest mountains are elevated above the sea only 
five miles ; and probably this may be considered the great- 
est depth of the ocean. 

Sea water contains a great number and variety of 
saline matters, the most important of which are the 
muriate of soda or chloride of sodium, in solution, muri- 
ates of magnesia and lime, sulphates of soda and mag- 
nesia, hydriodates and hydrobromates of magnesia and 
soda, besides minute proportions of several other muriates 
and sulphates. As all saline matters soluble in water are 
carried by rivers into the sea, we should naturally expect 
to find them in the waters of the ocean. 

The origin of the saline matters of sea water has never 
been satisfactorily accounted for, but they probably are 
derived by the washing of water through the soil, which in 
its former state, probably contained a much larger propor- 
tion of these matters than are now found in it. 

The saltness of the sea no doubt subserves useful pur- 
poses in the economy of nature. It prevents rapid putre- 
faction of animal matters, which float on its surface and 
cover the shores. In hot climates, this conservative 
property is especially useful, as there the heat of the sun 
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would cause animal matters thrown up on the coast to pu- 
trefy with great rapidity, and taint the air with unwhol^ 
some effluvia. But we may look beyond this conservative 
property of sea water, and observe that the saltness of the 
sea serves other useful purposes. It enables other aai* 
mals and plants to exist beneath its briny waves, and 
many peculiar forms of life are thus presented— aniidals 
adapted to their peculiar situation and modes of life, 
capable of enjoyment m themselves, and of subserving in a 
tliousand ways the wants of man. The ocean is peopled 
with its myriads of animated creatures, which are mutu- 
ally dependent on each other, and the last Hok in their 
chain of dependancc reaches man himself, who styles* 
himself the lord of the creation. 

LaJits are smaller divisions of water, surrounded by 
land, and supplied by springs, brooks and rivers, and 
having generally rivers for their outlets. They aze- 
usualiy collections of fresh water ; but when salt, they 
are called caspiansy after the Caspian Lake. The Dead 
Sea is a Caspian charged with a great quantity of saline 
qaattcr — far exceeding in quantity the saltness of the 
sea. Its specific gravity is 1*14. It contains from 19 ta 
25 per cent, of saline matter, consisting of chloride of 
sodium, chloride of magnesium, chloride of calcium* 
chloride of potassium, sulphate of potash, sulphate of 
soda. These salts are evidently carried into the Dead 
Sea by the river Jordan, which in its track through the 
numerous volcanoes among which it winds its way, is 
char^'id with a smaller proportion of these salts. The 
Dead Sea having no outlet, but through the medium of 
evaporation, the fresh water is removed by this process, 
and an excess of salt remains behind. The great lakes 
of our country appear to have been once filled with salt 
water, which has been discharged by outlets into the aea» 
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and replaced by fresh water derived from rain, brooks and 
rivers. As we have not time nor room to discuss this 
subject more particularly, we refer the reader to Dr. Mit- 
chell's memoir appended to Cuvier's Theory of the Earth. 
The great lakes of North America are the largest bodies 
of fresh water in the world, and are worthy the attention 
of philosophers. 

Rivers are large streams of water, derived from brooks, 
springs and rivulets, which take their rise in the more 
elevated parts of the country, and flow down through the 
vaUeys into the sea. Their action on tlie rocky strata is 
an interesting subject for the consideration of geologists, 
but we cannot stop to discuss it here. The great rivers 
of a country are among its important resources. They 
serve as natural inland canals, and aid in the conveyance of 
articles of commercial use. They turn our great wheeb 
in the manufactory. They supply water for the im'gation 
of the soiL The longest river in the world is the Mis- 
sissippi and Missouri, which extend upi^*ards of 4490 
tniles. The Amazon in South America is 4000 miles in 
length. The longest river in Europe is the Volga, which 
extends but 2000 miles. In Asia, the river Obe is 2550 
miles long. The Nile in Africa extends to the distance 
of 2000 miles. North America is then most distin- 
guished by the length of her rivers, which correspond 
with her geographical extent. Rivers carry off the surplus 
of water from the land into the sea, and thus effectually 
prevent inundation. 

A brook or rivulet falling over a ledge of rocks forms a 
cascade. A river tumbling over a precipice forms a cata^ 
ract. When the situation of a cascade is pictinresque, it 
produces a most pleasing effect in the mind of the observer. 
A stupendous cataract falling over a mountain ledfi|V 
pndoces ths most sublime emotions, and no one can cm^ 
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template the scene without feelings of admiration and 
astonishment. The cataract of Trenton Falls is one of 
the most picturesqae in this country. ^ Niagara," observed 
a friend of ours, ^^overpowered us with terror; bat the 
falls of Trenton steal away the heart*' 

Lord Byron, speaking of the Calls of the Velino or 
Catcata dd Marmore, describes that cascade as 

"Tbe hen of waters! • • • • 
Lo ! where it coioes like aa eternity, 
As if to sweep down all Ibin^ in its track, 
Channii^ the eje with dread— a matchless cataract. 
Horribly beaatiful • " Slc. 

If Byron could thus have spoken of a small arti6cial cas- 
cade in Italy, what would he have said had he contemplated 
the great cataract of Niagara, where every minute mora 
than 600,000 tons of water tumbles over a precipice to the 
dbtance of 150 feet, with a noise of terrible thunder* 
making the earth tremble around ! 

Water is one of the principal components of the juices 
of plants and the blood of animals, and is absolutely ne- 
cessary for the existence of these fluids, which form the 
circulating medium through which all the nutritient matter 
is conveyed to these various organs, and the fluids by 
which worn out parts are removed by excretion. The sap 
or common juice of plants consists chiefly of this fluid ; 
and the blood of man contains ninety per cent of water. 
Plants as well as animals and man can bear the privation 
of food longer than they can that of water, which is abso- 
lutely necessary to their existence, as the vital air is to 
animals ; and like that, there is no substitute for it. 

It is also essential to the health of man that he should 
\b supplied with pure and wholesome water* free firom aU 
Miteiiooa salts and other foreign matter of an iojoxiow 
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character. Salt water will not quench thirst nor support 
life. 

A minute and almost insensible proportion of common 
salt may not render the water absolutely injurious, but 
larger portions of this matter combined with many other 
deleterious salts, may render the water altogether unfit for 
use; and the health of those who drink it will, if not 
immediately, at least in the course of time, become under> 
mined and destroyed. Some diseases are produced by 
the use of impure water, which require the most danger^ 
ous of surgical operations for their cure. Deformities of 
an hereditary nature are thus frequently induced, which 
give a loathsome and disgusting form to a whole commu- 
nity of people. The diseases goitre and cretinism, com* 
mon in the mountainous cantons of Switzerland, are gen* 
erally attributed by the people and their physicians to the 
impurities of water that is drank by them, which water 
contains an infinity of fine particles of conmiinuted min- 
erals, carbonate of lime, dec., abraded from the mountain 
sides by the glaciers which supply the rivulets and springs, 
from whence they obtain their water for domestic use. 

It is evident that the health of a whole community may 
be so afiected by impurities in water drank by them, as to 
give a peculiar morbid expression to their countenances, 
which causes the observant eye of a traveller to remark it, 
while he in vain endeavors to account for the phenomenon. 

Who has not remarked the expression common in some 
of our cities, as in New York and Boston, which is called 
a " care-worn and anxious expression ? " This expression, 
I will venture to assert, is not so much the result of ^* too 
much care," as it is of abdominal disease, produced by the 
habitual and continued use of impure and unwholesome 
water, which has fixed upon us this morbid stamp. I do 
Mt know that the people of the cities in question are sub* 
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ftel to more care than those in ollwr dntnctB, Imt I 6m 
know that they use eTeiy day, in many fonns, n Tarietj of 
Boxioiu ingredients, which they pomp np fiwn their weDs, 
diasoWed in the water, and which etoen into oTery fonn 
of food and drink they use in their hovsea. 

Water, in percolating throogh the ami* diaaolvea emy 
thing soluble which it meets in its couiae, and the finest 
filter can nerer separate them from it. When the soil is 
ererywhere filled with the most abominable filth, and the 
water is continually passing throogh it, and running as it 
infallibly must into our springs and wells, it is oTident thai 
the sources of impurity are sufficiently aboiMlant to accoonl 
for the presence of such as I shall presently demonstrate 
exist abundantly in the well water of this city. The soils 
through which water percolates modify in a remarkaUe 
manner its composition. Springs are but collections of 
water which, derived from rain, filters through the neigh- 
boring hills, and rises to the surface by hydrostatic pres- 
sure. When a hill is cut down, e. g. the hill on the late 
Gardiner Greene's estate, many people are surprised to 
find that the springs disappear, and there is now dry land 
where formerly existed the bottoms of never-failing wells. 
If the doctrine of physics which explains the origin of 
springs was generally understood, the question would not 
be so often asked — '* What has become of the water ? " 

The diluvial sand and gravel of that hill was the source 
from whence the water was derived, and the clay beds at 
its base served to prevent it from sinking farther. Now 
the sand, like a sponge, absorbed the rain as it fell» 
and allowed it slowly to filter through to the clay at the 
bottom, where it remained, forming a permanent supply. 
This hill being removed, no more water is found there. 

Water, in draining through a soil, is charged with mine- 
ral, vegetable and animal matters. If a soil is charge 
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with soloble salts, these will be foand abundantly in the 
water of the wells. If the soil contains carbonate of 
lime, that salt will be found in solution in the water, com* 
bined with an excess of carbonic acid. If pyrites of iron 
occur in the soil, then sulphate of iron will be found in 
the springs ; and if carbonate or any other salt of lime 
also occurs, we shall have also sulphate of lime dissolved. 
Vegetable matter is generally found in the water in the 
state of an extract, consisting of ulmine or geine. Ani* 
mal matters are found in a putrescent state, with many 
animal acids and ammoniacal salts. It is notorious thai 
the dreadful scourge called the Asiatic cholera, a disease 
which has travelled over the world, selected for its favorite 
abodes those cities which were founded on the tertiary 
limestone, where the water is known to be charged with 
an abundance of carbonate of lime— a salt that is known 
to derange the functions of the alimentary canal when it 
is drank. Most strangers who visit the Western States 
have experienced inconveniences arising from this cause. 
The water of Paris and of Vienna is also known to be 
charged with the same impurities, and produces the same 
effects. 

Now the countries I have mentioned are the very places 
where the cholera produced the greatest havoc, and where 
it remained for the longest time. Cholera is considered 
an epidemic disease ; and those causes which I have men- 
tioned were peculiarly calculated to act as predisposing 
and exciting causes of the disease. 

When an epidemic disease prevails, we should endeavor 
to ascertain and avoid the remote causes which may in- 
duce it, and thus diminish the danger to which we are 
exposed. A knowledge of the geology of a country, and 
the nature and distribution of water, may often serve as 
giiides. Every physician certainly ought to be acquainted 
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with this subject, for he may otherwise send his patient 
into the midst of danger, when he intends to remove him 
far from it. 

In order to detect the impurities existing in water, the 
following tests may be used, which will give an approximate 
idea of the relative impurity of the water in question. 
If the substances are to be separated from each other and 
quantitatively estimated, it can only be done by an experi- 
enced chemist. The tests indicating the nature of the 
foreign matters and the estimation of their gross amount, 
are, however, easily applied. 

In order to form an estimate of the quantity of foreign 
matter in the water, its specific gravity may be taken as 
before described. Then, according to Kirwan, *^ subtract 
from this number the specific gravity of pure water, and 
multiply the remainder by 1.4. The product is equal to 
the saline conten s in a quantity of the water, denoted by 
the number employed to indicate the specific gravity of 
distilled water." 

To ascertain the correctness of this operation, evapoitUe 
10,000 grains of the water to dryness, and weigh the 
residue. 

The test for muriates, or chlorides in solution, is a solution 
of nitrate of silver in distilled water. If any muriate or 
chloride is present, a white precipitate will be formed by 
this test, consisting of chloride of silver. 

If no immediate precipitate takes place, expose the sohi« 
tion to the action of sunlight. If it becomes bright red, 
and a bistre brown precipitate takes place, ulmine is 
present. If it turns black, animal matter is present. 

To detect the presence of any free acid, use a slip of 
blue litmus paper, which will be turned red if any free 
acid is present. Boil the ivater, and if, aAer boiling, it 
leases to redden litmus paper, the acid was the carboDk 
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acid. If it still reddens the blue paper, the acid is of a 
fixed nature, and is to be eiamined by the tests for sul* 
phuric, muriatic and nitric acids. 

To detect sulphuric acid or any sulphate, use a solution 
of muriate, or acetate of barytes ; if these substances are 
present, a white precipitate will form. Muriatic acid will 
be indicated by the test of solution of nitrate of siWer. 
Nitric acid may be discovered by evaporing the water 
to small bulk, then adding a particle of gold leaf and a 
drop of muriatic acid ; the gold will be dissolved if nitric 
acid is present. If nitrates exist in the water, they will 
be discovered by evaporating the water to dryness and 
throwing the solid mass obtained on burning charcoal- 
If deflagration take place, it indicates the presence of ni- 
trates. 

In order to discover if lime exist in the water, test a 
portion of it by means of oxalate of ammonia. A white 
precipitate indicates lime. 

To discover iron, drop into the water a little of the solu- 
tion of ferrocyanate of potash. If iron is present, a 
blue precipitate will form. A decoction of nutgalls may 
be used in its stead, and then a black precipitate will ensue. 

Salts of soda may be detected by evaporating some of 
the water to dryness, and heating some of it in a piece of 
platina foil in the flame of the blow-pipe. If it color the 
flame yellow, soda is present. Salts of potash are detect- 
ed by evaporating a portion of the water to small bulk, 
and then dropping into it muriate of platina. A yellow 
precipitate indicates potash. 

In order to decide the question whether the water is 
^bard" or **soft," we have only to make a solution of 
castile soap in alcohol, turning off the clear portion for 
ttae, then to add some of thi^ tincture of soap to the water. 
IT no turbidnesf ensue, and no flocculent precipitate taka 



pbee, the water is solt and fit for wasiiii^ ; bat if the 
water gires a cepioos flocculent piecipitalet it is hard and 
not suitable for this purpose. 

By means of these tests all the asoal questions respect* 
ii^ the parity or imparity of water may be scdred, in a 
nuumer sufficiendy accorate for ordinary porposes. 

Mineral springs, or saline waters, would constitute an 
interesting subject for discussion, but we hare not at prea* 
ent either time or room for their full consideratioat and 
shall therefore take a hasty riew of them. 

Mineral waters are sufficiently abundant in our country, 
and are found to be extremely valuable in the cure of 
certain derangements of the digestire organs, and in 
scrofulous diseases of the system. The most remarka- 
ble springs of this character contain sensible proportions 
of iodine and bromine, in the state of hydriodates and 
hydrobromates of soda and magnesia, to which substances 
perhaps they owe chiefly their anti-scrofulous action, 
while the free carbonic acid, and the carbonates of soda 
and magnesia, give them a mild and salutary action on 
the digestive organs. Mineral waters will not, however, 
serve for ordinary use as drink, but are to be considered 
as medicines ; and their use should be regulated by the 
advice of skilful physicians ; otherwise they are liable to 
do injury, as not unfrequently happens, where they are 
drank injudiciously, and in great quantity. This must 
evidently be the case, if the waters possess any marked 
action on the system. 

Chalybeate waters are those w^hich are charged with 
carbonate and sulphate of iron. They are powerfully 
tonic, and are, under favorable circumstances, and where 
there is no inflammation of the mucous membrane of the 
stomach, of great use in the cure of dyspepsia, and other 
derangements of the system arising from debility. 
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Sulphur springs are generally charged with sulpha- 
retted hydrogen gas and carbodic acid, and contain hydro* 
sulphates of soda, potash, lime, &c., besides carbonates 
of the same bases, and carbonate and sulphate of iron. 
Although they have a very unpleasant odor, (like that of 
rotten eggs,) persons who have become habituated to 
them like their flavor, and become strongly attached to 
their use. Such waters are highly active on the system, 
and are efficient when used externally and internally, in 
the cure of chronic rheumatism, some cutaneous diseases, 
and certain scrofulous tumors. Their use, like that of 
all other mineral waters, should be regulated by the ad- 
vice of physicians, who should be well acquainted with 
the composition of the waters in question, and their action 
on the system. 

Salines, or salt springs, are sources of water charged 
with large quantities of chloride of sodium in solution. 
They are found abundantly in the western parts of our 
country, as in New York, Ohio, Pennsylvania, and along 
the whole range of the Allegany mountains, in various 
places. They are especially valuable in the western 
country, as sources from whence an abundance of salt 
may be obtained. They are frequently found in the im- 
mediate vicinity of coal mines, which supply fuel for the 
evaporation of the water, by which means the salt is ob- 
tained. 

The full consideration of this subject should form a 
separate essay. What I have now presented may serve 
as an outline of a more elaborate report on some future 
occasion. 

Pure water is a fluid of such great importance to man- 
kind, that I deem it expedient to devote the few remaining 
pages of this Tract to its consideration. It is very diflicult 
to obtain water absolutely pure ; but nature presents it to us 
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in some states closely approximatinjo: that condition. The 
ehemist, for delicate operations, requires water absolutely 
pure— exempt from the slightest trace of foreign matter. 
The method by which he obtains it is by distillation. 
For this purpose he selects water exempt from carbonic 
acid gas ; or if it contains this gas, he saturates it by 
lime water, or boils it for a few minutes, exposed to the 
air, to drive the gas off. Then the water is placed in a 
clean glass retort, and a globular receiver is attached to 
its neck, and covered with cloths wet with water. The 
water in the retort is then slowly and carefully boiled, 
so as not to carry over any spray. The steam passes 
through the neck of the retort, and into the receiver, 
where it is condensed into water. The evaporation 
should not be carried on too far, lest any organic matter 
which it might contain should be decomposed, and its 
gaseous products should pass over with the steam into 
the globe. 

In this state, the distilled water is absolutely pure, and 
is suitable for chemical operations. It consists, according 
to Berzelius, of S8.904 parts by weight of oxygen, and 
11.096 of hydrogen ; or, by measure, of one volume of 
oxygen, and two volumes of hydrogen gas ; and the com- 
pound is considered to be formed of one atom or equiva- 
lent of each element. These results have been obtained 
by the careful and elaborate researches of the most distin* 
guished chemists of Europe, who have not only analyzed 
or separated water into its elements, but have combined 
these elements again in the same proportions, and re- 
produced water, so that the synthesis confirmed the 
analysis. 

The chemical properties of water form an interesting 
subject, to which we might devote many pages ; but we 
have no r6om for the discus^on. 
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Water is presented by nature in its parest form as ii 
Sills from the clouds in the state of rain ; but even in 
this state it contains a considerable proportion of gaseous 
matter in solution, such as oxygen gas and carbonic acidt 
derived from the atmosphere. During thunder storms, it 
not unfrequently contains a minute quantity of nitric acid, 
which is produced by the passage of lightning or elec- 
tricity through the air— -the oxygen and nitrogen combin* 
ing at the points afiected by the electrical current. 

In the vicinity of large cities, the rain water is also 
contaminated by the presence of fuliginous matter, or 
smoke from chimneys, which renders it unpalatable. 
Bain water which falls in the open fields is sufficiently 
pure for every ordinary puipose, and the oxygen gas and 
carbonic acid which it contains render it more suitable for 
▼egetation and for drink than distilled water, which is 
insipid. 

Lakes are the largest collections of nearly pure fresh 
water that are presented us by nature, and appear to have 
been destined for the supply of man. Rivers are some- 
times pure, but they are liable to become muddy and foul 
from the action of freshets, which stir up the bottom, and 
wash into the stream the neighboring loam, and the im- 
purities of the surrounding land. 

When lakes are found with a clear water, and a sandy 
or rocky bottom, we should generally choose to obtain 
our supplies from them, rather than trust to more preca- 
rious sources. In England, where they formerly trusted 
to rivers, they now form artificial lakes or ponds, in order 
to allow the impurities to subside from the water. 

The ancient Romans constructed stately aqueducts of 
solid masonry, extending for the distance of fifteen or 
twenty-five miles, in order to bring lake water to the 
Imperial City. Why they took so much pains to raiss 
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these mas? ire constructions, instead of laving pipes be- 
neti'.h the soil. dr>es not fully ap]>ear. It is evident, how- 
ever, frum other remains of wa:er works at their baths 
and elsewhere, thai ihev were not isynorani of hydrostatic 
pressure, (as has lieen erroneously suppos»ed,) but that 
thev knew verv well that a fountain would throw water 
nearly as hiirh as its source. Perhaps the scarcity of 
meViiiiic pipes proper for aqueducts, was the reason which 
ur^^cd tijein to construct these enormous arches across the 
plains and valleys, for the purpose of supplying their 
cities. 

Artesian wells, so called from a province in France 
where these wells were first extensivelv used, have also 
been proposed fcir the supply of pure water to our cities. 
In some places they are of great value : as in tho^e coun- 
tries where the strata are of a basin shape, resting on 
chr^lk and plu^tic clay. In such places fountains are 
readily formed which throw up a jet of viaier into the air 
U)e moinem the strata have been perforated and a spring 
of water discovered. In other places it is frequently 
advisable to bore for water, where it does not rise to the 
surface without the aid of a pump. 

The j^eaier the dep h from whence the water is 
obtained, the more fr^'e is it from animal and vegetable 
matters ; and very frcquenily springs are discovered which 
originate inland arid break out in the soil at a disuince. A 
knowl'.'d'/e of jreoloifv is absolutely necessary to those 
who would dis:over water by this process ; and even with 
this know]edl7^ it must necessarily be a precarious mode 
of rc'search in Komc places. We have seen several 
examples in this city where, in places not very remote from 
each other, very different results were obtained. We 
cannot, therefore, trust to the Artesian wells for a general 
supply of water, although this method may be applied in 
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some places with success. There appears but one eertain 
and never failing source, from whence we may draw this 
important fluid, namely, from the lakes which are so plen* 
tifuUy bestowed around our city, and appear to ofier us 
the overflowing cup of health, comfort, cleanliness and 
safety. 

Many persons are satisfied with the present supply of 
water, and say that their welfs are pure enough. For an 
answer to this assertion, look at the report of Mr. Leices- 
ter, contained in Col. Baldwin's excellent report. There 
it is stated that of 2700 wells in the city of Boston^ hut 7 
Jumish water sufficiently pure for toashing ! This is not 
merely Mr. Leicester's opinion ; it is the vote of the dti" 
zens themsdtes, who answered his inquiries. 

The physicians of Boston have unanimously declared, in 
their petition to the city authorities, that, in their opinion, a 
supply of pure virater was urgently called for by the wants of 
our citlzens,and that many diseases were totally unmanage- 
able, while their patients were obliged to drink the impure 
well water of the city. Many of our most eminent phy- 
sicians believe that the common disorder of the digestive 
organs called dyspepsia, arises chiefly from the use of 
impure water. 

I have made several analyses of Boston well water, in 
order to ascertain whether this opinion is founded on suf- 
ficient evidence.^ Some specimens have given as much 
as three per cent, of foreign matter, consisting of putres- 
cent animal and vegetable substances, and saline matters, 
such as muriate of lime, common salt, &c. 



* It would be useful to have analyses of (be best and worst water of each 
of the twelve wards of the city ; since they would settle the question, and 
would serve for tuture reference. 

11 
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The following results were obtained in the analysis of 
•ome of the best well waters of this city and its enyirons : 

A well in Hanorer Street yields, in 5000 grains of 
water, 7 grains of foreign matter, consisting of the muri- 
ate of lime, chloride of sodium, carbonate of lime, carbon* 
ate of iron, dissolved by an excess of carbonic acid, sul- 
phate of lime, and animal and vegetable matter. 

A public well in Friend Street, which is mnch fre- 
quented, yields, in 5000 grains of water, 6 grains of simi- 
lar sal:s, and carbonic acid gas. 

A well in Bowdoin Street yields, in 5000 grains, 3.6 
grains of similar salts, and a small quantity of organic 
matter. 

The analysis of water from a well near Fanueil Hall 
Market resulted as follows : — 5000 grains of this water, 
evaporated to dryness in a glass vessel, left twelve grains 
of dry, solid matter, which, being analyzed, gave sulphate 
of lime, carbonate of lime, muriate of lime, chloride of 
sodium, carbonate of iron, animal and vegetable matter. 
The water is considered good, land the pump is in con- 
tinual operation, supplying water for the neighboring 
stores, dwelling houses, and ships in the harbor. It is 
"hard," and will not wash. 

The water of a well in East Boston gave, in 5000 
grains, 13 grains of saline matter, consisting chiefly of 
common salt (chloride of sodium,) and muriate and sul- 
phate of lime. 

Water from a well in East Cambridge gave, in 5000 
grains, 9 grains of similar salts. 

The water of the wells in Charlestown Navy Yard is 
also charged with salts of a similar character ; and it is 
said that our experienced ofHcers decline using it on 
their long cruises, in our ships of war, on account of the 
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prejudicial effects it exerts on the health of the men ; i^nd 
diey are obliged to fill their tanks with purer water from 
the Middlesex Canal, or to obtain supplies from some 
other port. 

How disgusting an effect would bo produced, should 
we place before Uie eyes of the reader examples of the 
most filthy water used in Boston, I cannot say. One 
specimen which I analyzed, and which gave 3 per cent 
of animal and vegetable putrescent matter, evidently owed 
these impurities to the public sewers and drains; and 
strange as it may appear, it was at one time sought afler 
as a mineral water, and was publicly sold in Hawkins 
Street, about sixteen years ago. It was then believed 
that water having such a remarkably foetid odor, and nau- 
seous taste, could not be any other than a sulphur spring ; 
and consequently, it was thought to be medicinal. How 
many cures were effected by its virtues is not related, but 
its medicinal powers vanished with the discovery that the 
spring arose from a neighboring drain, and that the odor 
was no other than that arising from the putrefaction of 
vegetable and animal matters. 

The well water of Boston and its vicinity is frequently 
charged with carbonic acid gas in solution ; and in such 
cases, where lead suction pipes are used to draw the 
water from the wells to the pumps, the lead is found to 
be rapidly corroded, and carbonate of lead is formed, a 
portion of which is dissolved by the carbonic acid and 
water. I have seen several instances where this effect 
has been produced, and the pipes were destroyed in the 
course of two or three years, having numerous perfora- 
tions through them, while the interior portion of the pipe 
was encrusted with carbonate of lead and carbonate of 
lime — the latter having been deposited by the water, as it 
lost its carbonic acid gas. 
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Most people know that carbonate of lead is a dangerous 
poison, and one which is very peculiar in its action, accu- 
mulating in the system until it produces one of the most 
painful and dangerous of diseases — the painter's colic — 
followed, not unfrequently, by paralysis of the muscles of 
the body. How many of the anomalous symptoms ob- 
served by physicians may be attributed to such an origin, 
I am unable to say ; but if their attention should be called 
to this subject, I have no doubt that water poisoned by 
lead will not unfrequently be found a cause of disease, in 
cases where it is not at present suspected. In one in- 
stance, I know that many, if not all the members of a 
family suffered from this cause ; and the mystery was un- 
ravelled by a chemical examination of the well water and 
the state of the suction pipe, which was found to be per-, 
forated with innumerable holes, while its interior was 
coated with the carbonate of lead produced. Whenever 
the water of a well is found to contain carbonic acid gas, 
pipes of pure block tin may be substituted for those of lead. 

The water of Boston is continually deteriorating in 
purity, and the time will soon arrive when it will become 
intolerable, owing to the increased sources of filth pro- 
duced by new buildings, drains, vaults, dec. which furnish 
an abundance of foul matter to the springs and wells. I 
hope that measures' will be speedily taken to bring pure 
water into this city, so as to supply the wants of every 
family, while the excess may be used for ornamental foun- 
tains, which will cool the burning breath of midsummer, and 
furnish a ready and abundant source from whence our en- 
gines may draw water to quench the ravages of fire. The 
amount of capital which may thus be saved is incalci:dable, 
while the proposed measure will furnish health and com- 
fort to thousands, and be a most efficient method of secur- 
ing to our city the blessings of temperance* 
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TRAifsmssiQur of one Metai* rinouoH another. — Says 
Mr. Dresden, in the Journal of Science, it was from an analy- 
sis of a silver denarius (Roman coin) of the Emperor Trajan, 
that I first found that endosmosis of one solid could take place, 
in lapse of time, through another. This denarius was brought 
from Malta ; and had thrown off nearly all its alloy, in the 
form of purple and green Nea|>olitan patina. The proportion 
of copper in the coin was originally as one to nine. This 
patina was as hard or harder than the metnl itself. In the 
course of age% the copper had removed from the most inter- 
nal parts of the coin, and become crystallized on its surface, 
showing that a slow movement may take place in the substance 
of the densest textures. The whole amount of copper left in 
this coin did not exceed one part in seventeen. 



Natural History op the Vallisneria. — When the sex- 
ual system was first promulgated by Linneeus, many objections 
were urged against it, and many different arguments were 
advanced to prove its fallacy. Among other specious reasons 
then adduced against the doctrine, was the natural history of 
the Vallisneria :^ral%». This plant grows in the mud at the 
bottoms of rivers in Italy, (and also in the United States,) and 
produces male and female flowers separate from each other, 
and yet ripens its fruit in due season. The plant being gener- 
ally submerged, the opposers of the sexual system conceived 
it to be utterly impossible that, in such a dense medium as 
water, any transference of the pollen could take place, without 
destruction to its flowers. But how triumphantly was this 
argument overthrown, when the real history of the plant was 
known ! The male flowers were found seated on short articu- 
lated foot-stalksy and the fonuUes fixed to long spiral ones, by 
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which the flower was elerated to the flurfrce at the proper 
■easoD, whateTer the depth of the water might be. It was 
diacoTered that the male flowers, when neariy perfect, became 
detached fiom their stalks, rose up, and floated on the suriaoa 
of the stream. About the same time, the female flowers raised 
themselves by uncoiling their spiral peduncles, and gained the 
surface also. There they became fully expanded by the light 
and heat of the sue ; and caught the pollen fit>m the male 
flowers floating beside or against them, after which they closed 
and sunk again to the bottom, to mature the seed^ — ^Paktuiii- 
ton's Introduction to Botany. 



Cut Glass. — ^This manufacture has much increased and 
improTed in this country, within a few years. The roost 
extensive establishment is at Sandwich, in this state. A large 
portion of the glass manufactured here, finds a ready sale in 
foreign countries. The demand for cut glass door knobs is 
yearly increasing. It is stated that the making of packages 
alone, at this estalilishment, employs many hands, and that six 
thousand large casks are required yearly. Two packets are 
constantly plying between the factory and Boston, transporting 
glass ware ; and four or five vessels find constant employ in 
bringing Richmond coal to the works. 



Colored Maps for Children. — Instead of coloring maps 
for the use of young children, with the sole view of making 
conspicuous the artificial boundaries of states and empires^ 
why should they not be so marked as to give a picturesque idea 
•f the natural features of the earth.' Let the waters be 
represented by n tinge of blue; the land, green; foreetSi 
perhaps, by darker shades of green ; deserts and sandy places^ 
reddish brown, ^c. The tops of mountains which are covered 
by perennial snow, as well as the northern seas and lands 
perpetually clothed with ice, might be left white. The same 
marking might be adopted on a globe, for the use of childreiu 
And on such maps there need be no lines or markings, but 
those which serve to depict some natural feature of the globe ; 
not eyen meridian lines or parallels, save those which define 
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ihe five zones, which, for a few reasoDS, it might be well to 
preserve. The teacher, after having explained the topography^ 
might proceed, in the child's presence, to mark out on the 
map with his pencil, the situations of such places, and the 
outlines of such countries, as he is already made fiimiliar with 
by name and description— especially his native country. Thus 
it would be more vividly comprehended by him, it seems to us, 
how much of what constitutes a complete map is real and 
natural, and how much arbitrary ; and he would not be led 
to mistake the one for the other in any case. As a still farther 
advance, maps not only of topography, but of geological 
outlines, might be introduced ; either still prefiaratory to, or m 
connection with, the exhibition of the artificial divisions of the 
globe, in all their minuteness. 



CoTToir Manitfactitiib AMOifo THR Mexmoaubs — The cot- 
ton manufacture was found existing in considerable perfection 
among the Mexicans, on the discovery of this continent* 
"Cotton formed the principal article of clothing among the 
Mexicans, as they had neither wool, hemp, nor silk ; nor did 
they use the flax which they possessed for the purposes of 
clothing. The Abbe Clavigero informs us that the Mexicans 
made large webs of cotton, as delicate and fine as those of 
Holland, which were with much reason highly esteemed in 
Europe. They wove their cloth in different figures and colors, 
representing dififerent animals and flowers of feathers hiter- 
"woven in cotton ; and they made mantles, bed curtains, carpets 
and other things, not less great than beautiful. They also inter- 
wove with cotton the finest hair of the belly of rabbits and 
hares, after having spun it into thread ; and of this they made 
he most beautiful cloths. Among the pr^tents sent by 
Cortez, the conqueror of Mexico, to Charles V., were *♦ cotton 
mantles, some all white, others mixed with white and black, or 
led, green, yellow and blue ; waistcoats, handkerchiefs, counter^ 
panes, tapestries and carpets of cotton," and the colors were 
extremely fine, as the Mexicans had both indigo .and cochineal. 
They also used cotton in making a species of paper. — Baizir. 
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What ▲ Mait can do. — ^No man can tall how much ho 
ean do, till be tries to aee what can be done by qratem and 
arrangenient. It was aaid of a inan who was dtttiDguiahed 
with an almost uDparalleled Dumber of civil tnistBi through 
an eventful period of our country^ histoiyy that whUe he was 
clerk to the House of Repreaentatives of oue of the thirteen 
original states, he actually Wrote off the whole of the BiblOy to 
occupy liis leisure houn^ besides attending promptly and 
jregulaHy to bis official/duties. It was a good remark of a 
wealthy and sagacious merchant, on being met by a fnendi 
who knew that he had a great number of vessels in port^ 
requiring his personal attention, in addition to his other multi- 
farious business, and who accosted him — **• Why, sir, I should 
think you would be in a hurryt-yovL have such an infuneuae 
amount of business to do" — ^'Tbat," said the merchant, '^ia 
the very reason I am not in a hurry. I have far too much to 
do, to be in a hurry with it." — Bostoiv Courier. 



Fliitt in Vegetables. — Flint, or silex, exists in considera- 
ble quantity, in the stems of the grasses, and kindred plants. 
To this, proliably, the extreme hardness of some of tlicm is 
owing. The fact has been demonstrated by the actual pro- 
duction of gloss, from the combustion of hay or straw — glaaa 
being mainly com[>osed of silex ; the other materials usually 
added being for the purpose of varying its quality, or render- 
ing it fusible, an effect which the alkali naturally existing in 
the straw would produce, in the above mentioned experiment. 



Mechaihcs' Institutions. — We exi)ect before long, to 
furnish a Ti*nct on the history of these Institutions. Mr. Clax- 
ton, a well known scientific mechanic, being al>out to revisit 
England, his native couutry,ibr the purpose, in part, of making 
observations in relation to improvements in the Mechanic 
Arts, and the state of Mechoiiics* Institutions, will probably 
be able to supply us with valuable information concerning 
those which exist or have exbted in that country. 



PLEASURES OF SCIENCE. 



BY W. M. ROGERS. 



ClassificaUoD of science. The blessing it bestows. 

Truth is that view of things which God himself takes. 
Science is truth reduced to a system. In its limited sig- 
nification, excluding theology, it may be divided into 
Mathematics, treating of numbers, relations and quantities 
— Metaphysics, and Ethics, treating of the intellectual and 
moral man — and Natural Philosophy, which relates to the 
properties of the objects of sense. These again are 
severally subdivided. In each and all of its branches, 
science has yielded rich blessings to man. You have 
only to look about you, and note the familiar things essen- 
tial to our comfort and prosperity, to be satisfied that we 
owe much, very much to the intelligence of past genera- 
tions of men — a debt which is best paid by adding some- 
thing ourselves to the stock of human knowledge, and 
transmitting it through those who shall succeed us, with the 
accumulations of century after century, on to the last of our 
race. It is to the past and present developments of science 
that we are to refer the prosperity, with the promise of an 
indefinite increase, which meets us, look where we may. 
Go and stand upon the high places of our city, and while 
the hum of industry comes up to you, ceaseless as the 
murmur of the hive, observe the crowded dwellings of 
men stretching away in fair proportions to the distance; 
note the swelling sails of commerce, and the fire-sped 
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Nature made tributary to man. Aid of icieiice to commeree. 



cars, bearing to and fro the riches of milder climes and 
the fertility of our own soil. Now what power was it 
which tore the granite from its bed, where it has rested 
since chaos, and piled it up a well ordered habitation for 
man ? What knowledge guides that bark on its track- 
less, shoreless way amid the waste of waters ? What 
hand has penetrated the mountains, dragged the nigged 
ore from its concealment, fused it into shapes to suit its 
purposes, and laid it down as a pathway for man, while 
it compels fire and water to bear him on it with a speed 
which outstrips the flight of the bird. These are the 
triumphs of science. She makes nature tributary to man. 
She has thrown her spell over the world for his benefit 
She has muttered the charm upon the rivers of the land, 
and forced them to work at the wheel like a bondman, 
and to speed the revolutions of the lathe and the spindle. 
She has vexed the bosom of the earth, and forced the 
unwilling soil to render up her treasures, to fill his 
granaries, to f irnish his table, and to fill his heart with 
gladness. Science does not stint man to the blessings 
of his own skies ; she levels the forest, and fashions it 
to her mind, until the oak floats a gallant ship upon the 
waters, as on its element ; she clothes it with wings, and 
sends it across the ocean, compelling the very stars to tell 
the mariner his way withersoever he would go, that she 
may pour into the lap of man the blessings of climes of 
which nature has been chary to his own. Thus she binds 
the families of the earth together in the interests of com- 
merce, enriching each with the good of all. These are 
the triumphs of science. Wonderful and beneficent as 
they are, they constitute but part of a scries succeeding 
many, in their day, as wondrous, and preceding others, 
which the imagination of man may not now compass. 
Xhe spade, the screw, the plough, and aU the eonmuNl 
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implements of industry, marked each in their day as 
decisive an improvement in the condition of the human 
lace, as do the steamboat and the kxromotive in our own. 
The common implements of industry are so familiar to 
us, that we do not readily conceive there ever was a time 
when they did not exist. But the very simplest of them 
marks in its invention the progress of mind, stimulated bj 
the necessities of its position to seek devices for the 
better supply of its wants. 

The CafTres, a barbarous tribe of Southern Africa* 
devote themselves to war and the chase, as pursuits 
worthy of man, while the ignoble occupation of cultiva- 
ting the soil is confined, and with the rudest implements, 
to their wives and daughters. An English missionary 
stationed among them, introduced The plough. . After 
training the unused oxen of the country to the yoke, the 
Caffre chiefs assembled by appointment to witness its 
powers. As furrow after furrow was successively turned 
up, they followed in mute wonder ; and at the close of the 
exhibition, one of them expressed his estimate of the 
Talue of the implement, by saying, "that plough is worth 
ten wives." We leave it to the cynical and the solitary 
to vindicate the Cafire's opinion of the plough. But the 
illustration shows us, by a glance at the misery and desti- 
tution of savage life, that the plough and other implements 
of industry so common to us, that we suppose any one 
might have invented them, are themselves improvements 
on ruder implements. 

Thus science has brought us, step by step, invention 
aAer invention, to the present state of civilized man. Nor 
will she close her labors here. Her course is onward ; 
and doubtless, in the progress of society, the locomotive 
and the steamboat shall come to be things of such familiar 
use, that they shall be estimated as we now regard the 
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plough — ^things so easy in the invention as to occur to the 
mind of any man. We do not know what advantages, in 
the progress of the race, science has in store for us ; but 
we do know that her resources are inexhaustible. » She 
comes to man as a bride, with the treasures of the earth, 
the sea and the sky, for her dower. But it is not in her 
dower, rich and divine though it be, that her chief excel- 
lence consists. She is to be loved and prized for herself, 
as well as the blessings she brings with her ; and they 
usually woo her most successfully, who seek her with no 
mercenary aims. 

As the advantages of science to man would open too 
wide and too difficult a field for us to tread at the present 
time, let us confine ourselves to a narrower subject — the 
pleasures of that scientific knowledge, which is generally 
accessible to the readers of the Tracts. It will not harm 
as, in communion with nature from a love of nature, to 
breathe a fresher atmosphere, than the men who measure 
everything by its tendency to promote the - wealth of 
individuals and the nation. The susceptibility of pleasure 
from science is wealth, which cannot, to be sure, be coined 
into eagles, but which ingots could not buy. It gives a 
healthier action to the mind, to turn from the selfish views 
of a narrow utility, and to share with the scholar his 
generous pleasure in communing with nature, developing 
her mysteries, watching her operations, and deriving from 
them all, lessons of contentment, reverence and gratitude. 
There is reward enough for every sacrifice, and all the 
toil of such pursuits, in the vigor of a mind tasked in a 
work it loves, in the wonders it discovers, and the noble 
thoughts it calls up in its investigations. 

Action is a law of our nature. You have only to enclose 
man in the walls of a dungeon, shut up from intercourse 
with his kind and nature, and his mind, with nothing to 
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ocevpy it, will act upon itself, and in six months will be 
reduced to madness or idiocy. We must be busy, or be 
wretched. Now science furnishes us with agreeable 
occupation for our thoughts, the gratification of a rational 
euriosity, at the same time that it elevates and purifies. 

Science furnishes an agreeable occupation to the mind. 
The man oC business, with no relish for other knowledge 
than that necessary to the successful prosecution of bis 
schemes, looks beyond the bustle and anxiety of hia present 
mode of life, to retirement and quiet. He imagines a para- 
dise, an i hinks t^-.at in it he shall be happy. He pictures 
to himself a snug cottage at a just distance from the city, 
where he can surround himself with all that is lovely 
and desirable in country life. Providence favors his 
wishes, and he retires from business, amply rich for any 
rational gratification. And is he happy? Generally not. 
The stillness of a country life disgusts him ; and he 
discovers, that it is not wealth, but the pursuit of it — not 
the game, but the chase — which is necessary to his happi- 
ness. He has formed no tastes, the gratificatimi of which 
shall supply food to his mind, and occupation for his time. 
He is alone — a solitary being — surrounded by nature, and 
the wonders of nature ; but having eyes, he sees not, 
having ears, he hears not, and perceiving, he does not 
understand. As a refuge from the disgust of a mind 
resting in idleness, he will perhaps be driven back again 
to the labors of the counting room land the shop. 

He who cultivates an acquaintance with the world in 
which he lives, can never be alone. What is solitude, 
but the emptiness of an ignorant mind ? He who can 
converse with nature, and ponder on the varied mysteries 
she brings to his notice, and with which she fills his heart 
with g^tiiude and delight, can never be alone. He needs 
BO companionship. Let him wander forth by hill, and 
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brook, and grove, no rhyming, love-sick, dreaming enthu- 
siast, but a shrewd observer of facts, a searcher after 
principles and laws, and nature has enough to occupy, to 
interest and improve, in her most common forms, without 
sending him to libraries for knowledge. Where the 
vulgar eye can see only a shapeless mass of rock, reveal- 
ing nothing to the careless and unknowing, he will detect 
a chronicle of the past, and tracing it to its native quarry, 
gather something from it of the stupendous changes 
which have transpired in our globe. While others pass 
by the insect, unheeded in its toil, he will stoop to watch 
its labors, discover its habits, and admire the divine wis- 
dom, which has fitted it to its sphere. The very clod, 
which is trod unnoticed by the common foot, in the 
organization of the humble herb upon it, the root» the 
stem, the circulation of its juices, and the provision for 
continuing its kind, are as a page in God's book, where 
he has stereotyped his power, his wisdom and his goodness. 
He cannot be a solitary being. The universe is open before 
him, and he sees everywhere the majesty and loveli- 
ness of a higher nature. Where others can perceive 
nothing, learn nothing, order, and beauty, and law, are 
revealed to him. Where others can see but a stone, he 
sees a God, and worships. He cannot be alone ; for step 
by step he learns to understand what a God only could 
create. 

Science yields a gratification to the natural curiosity. 
Man begins to be a philosopher with the first years of 
existence. The infant early seeks a knowledge of the 
things about it, and of the world in which it is to live. 
Its little hands are busy, experimenting with everything 
within its reach. It is well known that a blind man, on 
lestoration to sight, cannot at first distinguish between a 
solid and a plane, a circle and a square. Hence the child 
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Imtanre of Galileo. IVinmpb of Um telescope. 

18 continually oceapied in correcting the judgment of the 
eje with the fingers ; and not satisfied with this knowl- 
edge, it carries everything directly to its mouth, to teack 
it something more of its properties. The knowledge thus 
acquired, though humhle, is of more importance than the 
highest branches of science — because essential to its 
existence, while its pleasure in the gratification of its 
curiosity, feeble though it he, is the same in kind witk 
that of the philosopher, who investigates the more hidden 
properties of things. When Galileo turned his telescope* 
(which was nothing hut an old organ pipe, with a plane 
convex and concave lens at the ends,) to the heavens 
above him, he was but a child of an elder growth ; and as 
discovery followed on discovery, the liveliness of his feel* 
ings, which broke down the gravity of the |)hilosophei;, 
was but the *' child surviving in the man." The learned 
world were divided on the question, whether the eartk 
moved round the sun, or the sun and stars round the 
earth. The Bible was quoted to prove that the earth 
stood still ; and the Holy Inquisition passed sentence upon 
Galileo for teaching the damnable doctrine that the eartk 
revolved on its axis, and round the sun. But the telescope 
triumphed over the ignorance of ages. With what delight 
must he have perceived the verification of his theory in 
the crescent of Vetius, and in the satellites of Jupiter* 
appearing and disappearing under the eye in their revola* 
tions, with the utmost regularity. Who would not exoh 
in the thoughts of his heart, thus lifted above his age« 
and borne nearer to heaven — for knov/ledge, when the 
lieart is right, is an approach to God. Man pants for 
Icnowledge. His inquisitive spirit would reach all heights^ 
penetrate all depths, and compass the limits of our naturei 
and whether successful or not, he comes hack from hie 
panuit invigorated and ennobled. We may 
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« spirit in all classes of the community. None can look 
on a piece of mechanism without a wish to know its 
principles — ^to trace its operation, and witness its lesults. 
The very child must spoil its rattle to find what makes a 
noise within. 

It was observed before a committee of the British 
Parliament, that the railroads were behind the i^, for 
the common road was found to answer the same par- 
pose, at a less expense, and under some circumstanoes, 
possessed advantages not realized on the iron track.. It 
was actually asserted that the locomotive would ascead a 
sleeper elevation on the road than on the rail. Theva is 
a pleasure in clearing up such a fact. How can it be 
true ? — and yet it is true. But how consistent witk our 
previous knowledge! The car certainly moves with 
greater ease on the iron rail than on tlie common road^ 
and we immediately infer that what is true of the level 
would be equally true of an inclined plane. But experi- 
ence, that corrector of bad logic, sets us right here ; for i% 
is actually found, that the car will ascend a hill of a given 
elevation, when it will be stationary on an inclined rail* 
road of the same elevation. • We shall attempt to state 
the reason familiarly. The movement produced by the 
action of steam on the machinery of the locomotive, ia 
not one of progression, but simply of revolution. The 
wheels are merely turned round without any tendency to 
go forward. It is the motion produced by turning the 
crank of a grindstone. If you place the grindstone on 
the ground, and turn the crank, it moves onward. The 
same is true of the wheels of the locomotive. Why? 
It is owing to friction. Smooth as the railroad and the 
wheels of the locomotive may seem to the eye, there are 
iaequalities in both, and these fit into each other like 
tooth and pinion worki and the car must move forward* 
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If the whQel were perfecdy smoolh, and the rail too, it 
would turn round on the rail, without advancing. It is 
clear that some friction is necessary to the forward motion 
of the locomotive, for during the winter, when the track 
was coated with ice, the wheels revolved without pro- 
gression. Now on an inclined railroad, there is some 
friction, but not enough to produce an onward movementy 
in opposition to its tendency to roll down; while on 
the common road, at the same elevation, there is more 
friction, and the car goes forward. Science is full of sucJi 
facts, — tasking the mind in their explication, and delight- 
ing it with its own efforts, as well as with the knowledge 
it imparts. She has truths curious and wonderful — 
adapted to every class of mind. To the lofty and aspiring, 
she opens the wondrous harmony of the worlds above us ; 
to the contemplative, the sweet walks of animated nature ; 
and to the inventive, her own secrets in the structure of 
things. But whether we go with her where she walks in 
majesty among worlds, or where she dcvelopes an insect's 
nature, she everywhere displays wonders unsurpassed in 
fiction, and the more curious because true. Let us take a 
single instance of the unexpected and curious facts which 
meet us, even in the humble branches of science. 

Beyond the moral of its industry, few imagine that therq 
is anything worthy of observation in the habits of the ant. 
Men generally suppose that war, as a system, is confined 
to the human race. Yet it comes to us from competent wit- 
nesses of the facts, that various species of the ants have 
their wars — offensive and defensive — and with a method 
that would not shame the better wisdom of man. Some ant 
hill, where the lust of conquest inspires to high deeds, has 
discovered a dangerous neighbor or an easy prey at the 
distance of a few rods, and sends out its thousands to the 
■triijp. They are preceded by the ad?ance guaxdi who 
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A battle among^ the ants. A comparisoo. 
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reconnoitre the enemy, and keep ap a constant intercourse 
by orderlies and aids with the main body, and these with 
the parent hive. But they do not approach unobserved. 
The threatened city is quick with moving life, and its chiv- 
alry advance to meet the enemy, and fight for home and 
country. The combatants are ranged in opposite lines, 
with an interval between. Before the general onset, 
sometimes an ant, with larger soul than the common herd, 
advances from the ranks. It is understood as a challenge 
to single combat ; and he is met by one of equal spirit. 
They meet, seize each other by the mandibles, and struggle 
for the mastery. The tide of war comes rushing on, and 
they are lost amid the thousands of combatants. To 
whichever side the victory incline, the repulsed despatch 
expresses for reinforcements. They arrive, and the battle 
is restored^ Wo to the wretch that is taken prisoner ! 
He is dragged away to death, or hopeless slavery, — for 
domestic servitude is not confined to the human race. The 
assailed, generally the weaker party, unwilling to trust to 
the issue of the battle, make instant preparations for the 
worst. Their most precious things, with their young, are 
hurried away from the danger, and sometimes almost ere 
the day is lost, they have laid the foundations of another 
commonwealth, where they hope the rage of war will not 
seek them out. Doubtless they have their Thermopyls — 
their Austerlitz — ^their Waterloo. The spirit of a Bona- 
parte has doubtless dwarfed itself to the bosom of an ant. 
Man rises above the little mimic of his pride and his power, 
only when he learns to place his glory in the peaceful 
and the just. But we have not yet done with the ant. 
Many a farmer who prides himself on his flocks and herds, 
would find himself outdone by the insects he treads upon. 
Some species of ants procure the eggs of the aphis, watch 
Iheir hatching, and nourish the young with food they do not 
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use themselves. But why? The fanner looks to the 
reward of his care, when the kine shall fill the hrinuning 
pail ; and the ant to a sweet juice secreted hy the aphis. 
Again, a species of the ant derives nourishment from 
another of the aphis trihe to be found in our gardens. 
They seem to have reached the idea of corporate if not of 
private property. An ant hill will claim exclusive right 
to the possession of the aphis on a particular shrub, and 
station sentinels to drive off all interlopers. Nay, they 
will even form a hollow ring of cemented earth 'around 
the stem of the shrub, where they herd their kine safe 
from the aggression of the insect-wolf. Facts innumerable 
and equally curious invite us to the study of animated 
nature. 

The pleasures of science are pure and elevating in their 
character. It is extremely important for a young man to 
form a taste for solid reading. When he enters upon life, 
his blood is quick, his passions strong, and his appetites 
craving. The judgment is not yet matured to restrain 
the irregularities of the senses, and he is very liable to be 
hurried away into excesses, which lay the foundation for 
remorse and even despair. He must be occupied. He 
must have work — and pleasant work ; for otherwise fhe 
body will get the mastery over him, and do mischief to 
his future life. At the same time he must be on his guard 
against the influence of the superficial and light reading of 
the day. The cast of our popular literature is pernicious 
to a vigorous and healthy tone of mind, begetting an 
unnatural craving for excitement, for strange horrors, for 
sudden and unexpected turns of fortune, enervating while 
it excites. Scientific reading, on the other hand, pushes 
the mind to investigation — gratifies its curiosity with won- 
ders unsurpassed in fiction — ^while it elevates, by com* 
munion with the great minds of past ages, and with (3od 
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in his works. No man can be fieiiniliar witb such men as 
Galileo, Newton, and others of like spirit, without Ten* 
erating the qualities which give them their place in the 
world's estimation. They outstripped their age, and seem 
too far above us to belong to our race ; but their weak- 
nesses as men, bring them down to^our level again. We 
cannot reach their heights in science ; but we can cherish 
their spirit, and learn to respect ourselves, and answer the 
end of our being. 

Science is the knowledge of the works of God. Wher^ 
ever we turn — above, around, beneath, within — he has 
been there before us. From worlds to insects, he is the 
present God. The harmony of the heavens proclaims his 
power, his wisdom, and his goodness ; and if we seek the 
aids of science, and place a leaf or a drop of water under 
the microscope, we are taught the same lesson in smaller 
characters, by the living creatures which people them. If 
in the contemplation of the higher wonders of the heavens, 
we feel our insignificance, and fear we shall be overlooked 
by our Maker, we shall regain our balance, when we see 
he does not forget to supply the wants of creatures so 
minute that the oak leaf is as broad as a forest, and the 
drop as a sea for their habitation. An incident in the life 
of Mungo Park will illustrate the elevating tendencies of 
scientific knowledge. Park had been plundered by robbers, 
left almost naked some five hundred miles from the sea 
coast, in the interior of Africa, sick, surrounded by wild 
beasts, and men hardly less savage. As he contemplated 
the gloomy prospect, despair of final success almost mas- 
tered him. He says — " At this moment, painful as my 
reflections were, the extraordinary beauty of a small mdss 
in fructification, caught my eye. The whole plant was 
not larger than the top of one of my fingers, yet I could 
not contemplate the delicate conformation of its leaves and 
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capsules, without admiration. Can that Being, thought I 
who planted, watered and brought to perfection in this 
wilderness a thing so worthless, look with unconcern upon 
the situation and sufierings of a creature formed in his 
image ? Reflections like these would not sufierme to de- 
spair ; and disregarding both hunger and fatigue, I travelled 
forward assured that relief was at hand, and I was not dis- 
appointed." Yes, the flowers of the earth are the small 
print in which God writes many a lesson for our instruc- 
tion. But where does he not teach us? The thrifty bee, in 
its humble labors, may rebuke the pride of knowledge, and 
learn us to reverence the power that quickens the instinct 
of an insect to wisdom and skill that man does not always 
reach. The bee, in all countries, constructs its cell of six 
sides ; because if it had made them cylinders, there would 
have been much waste room between them; and if it 
i)ad chosen the figure of three or four sides, the angles 
would have been too sharp for the young insect which 
is to occupy them. Now the cell of six sides leaves no 
room waste, at the same time that its angles are too 
broad to put the young insect to any inconvenience ; there- 
fore it is uniformly chosen. A floor or roof will be best 
supported by being formed of three planes, meeting each 
other at a certain angle. A mathematician, by the aid of 
the higher branches of science, ascertained that the angle 
should be 109<^ 23^. The bee actually forms the floor of 
its cells of three planes, meeting each other at an angle by 
measurement of 11 (P. Now who taught the bee, by 
mere intuition, what man only reaches, after ages of study, 
as among the results of the higher mathematics ? Who 
but that being before whom humility is the condition of 
exaltation. 

But we need not go abroad for illustrations of a present 
God in his worics. The '* hovse wd live in," this tabenaii 
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cle of clay, will furnish enough to occupy a life. Let vs 
select a single illustration from the many. The blood is 
forced by the action of the heart into the aorta — the great 
artery — which conveys it, by its branches, throughout the 
system. The arteries are elastic, yielding to the current 
of life, and then by their contraction aiding to force it 
onward to the extremities. Were they not elastic, hot 
unyielding pipes, there is no material known which could 
withstand the wear of the living current from the heart* 
Wherever the arteries loose their elasticity, they give way 
before the pressure, and the force of the blood destroys 
muscle and bone in its way, producing the disease called 
aneurism. The necessity of their elasticity is clear. It 
will be perceived at once, that the contraction of the artery 
will tend to send the blood back to the heart, as well as lo 
propel it to the extremities. To prevent this, we find a 
valve placed in the aorta, which opens for the passage of 
the blood, but closes against its return. As the valve forms 
a ring, within the artery, we should naturally suppose that 
it would offer an impediment to the course of the blood. 
But such is not the fact, and the reason may be illustrated 
thus. If a barrel of water be bored in its head with an 
auger, we may observe that the stream which flows out is 
less in circumference at a little distance frcnn the barrel 
than at the opening itself. The water within presses on 
all sides outward ; the currents which compose the stream 
pass out in different directions, crossing each other at a 
short distance from the aperture. Where they cross, there 
is no unoccupied space, as at the opening, and the jet is 
less. Now the valve in the aorta is placed just where the 
stream gushing from the heart would naturally be the 
least, so that it does not impede the current of the blood. 
We are indeed fearfully and wonderfully madoi and carry 
about with us the cmistant proofs of a presont Qod* 
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Good eflecu of the ftudj of ntlan. < Bcmwki of Kepler. 

« 

The &ct8 which have been brought to notice, are a 
few, among numberless others, equally worthy of attention. 
No man can give himself to the study of nature, without 
finding food for his mind. He has the knowledge which 
shall delight his youth, grace his manhood, and, next to 
religion, cheer his age. And more ; in commencing with 
nature, he acquires a growing resemblance to nature her- 
self, in a mind well balanced, peaceful, happy. The very 
agitation of his spirit will be but the natural effort of a 
spirit under the control of sound laws, to regain its equi- 
librium. The book of nature, too, is but the preface to the 
book of grace. Or rather, it is the first volume of the 
revelation of himself which God has made, with the 
promise of a second. In itself, it is incomplete — a frag- 
ment — a beginning without aQ end. It finds its comple- 
tion in the Bible. The book of nature prompts us to 
inquiries, which find no answer in its pages ; but it refers 
us to another, fuller, clearer revelation of truth, for an 
exposition of the great end of our being, and the means 
of attaining it. The book of nature, by its assertion of 
the same truths with the Bible, directs us to God as their 
common origin, and prepares us to receive in faith the 
higher truths of the scriptures, unrevealed in nature 
itself. 

These remarks cannot be closed better than in the lan- 
guage of Kepler. He says — ^" As men enjoy dainties at a 
feast, so do wise souls gain a taste of heavenly things, 
when they ascend from their schools to the universe, and 
there look about them. He who has discerned the frailty 
of human affairs, will aspire heavenward from earth. He 
will begin to set less value on what appeared to him most 
excellent. He will esteem God's works above all things, 
and in the contemplation of them he will find a pure enjoy- 
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ment. Grmt Artiac of the world ! I look with wonder on 
the works of thine hands, and in the midat, the am, the 
diifpenaisr of li^ and life. I see the moon and scnrn 
over the infinite field of space. Fadier of the worU ! 
mored thee thus to eialt a poor weak little creadm of 
earth so higfh, that he stands in light a far mliof^ hingv 
almost tiOodjfir he ihhda thy tkaugktt ^fter thnJ^ Tea» 
we see what God baa made, how he has made them, and 
why ; and we think his thonghta after him. 
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HiBTORT or OmeAif s. — ^The word argtm, as is well known 
to etjnmologiflli, signifies simply an instrument; and in that 
sense it appeara to be used in several places in our translatioo 
of the Bible. When first applied to the instrument which now 
bears this name, the phiral, organs, was applied to a single 
one, as it was a combination of numerous instruments of music 
in one machine. 

The first organ mentioned by old writers is the hydrauHcony 
or water-organ ; but of its natiwe we are wholly ignorant 

A Greek epigram, supposed to have been written in the 
fourth century, thus describes the organ : 

<* I see reeds of a new species, the growth of another and a 
brazen soil ; such as are not agitated by our ^nds, but by a 
blast which rushes finom a leathern cavern beneath their roots ; 
while a robust mortal, running with swift fingers over the con- 
cordant keys, makes them smoothly dance, and emit melodious 
Munds." 

llie wind organ is supposed to have been introduced into 
churches in 670, by Pope Vitalban. Greece claims the honor 
of its invention. 

Before the tenth century, organs had become common in 
Europe, and had been introduced into England. They must 
have been of very cumbrous construction, however, by the fol- 
lowing versified description of one erected in 951, for the bishop 
at Winchester: 

"Twelve pair of bellowi, placed io itated row 
Are Joined above, and foorteen placed below : 
Thete the full power of teveaty men require, 
Who eeaieleadj toil, aad plealeously pertpire, 
Each aidlag each, till all the wiad be preeted 
Io the cloee coafioea of ihe incambeBt cbett. 
On which four hundred pipes in order rite. 
To bellow forth the Mast that chest sapplies." 
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Tbii orgao bad but ten kejB, witb forty pipes for each key. 
It it Mippoaed tbat the seventy beUows Uowoa, instead of 
keeping their beltows in action during the time of perfonn- 
SDGe, filled the chest with wind previously to the performance, 
and then lefi it to be let out at the discretion of the player. 
The keys are said to have been five or nx inches broad, and 
must have been pressed down with the fist. 

It was not till the fifteenth century that organs were so far 
perfected as to admit of playing with both hands ; nor did 
their compass exceed two octaves, till the twelfth centuiy. 
itegisteri, without which a variety of stops could not be 
formed, were not invented till about the year 1600. 



Education and LKARin2iG.-^It is useful to make a proper 
distinction between these terms, too often regarded as sy- 
nonymous. Learning is the mere acquisition of knowledge ; 
education includes tbat discipline of the facukies which ena- 
bles ui to make use of it. Two elements are an especial part 
of tills discipline— system and application. Without order in- 
the arrangement, mere knowledge is as piles of lumber; 
▼aluable indeed, intrinsically, but requiring to be sorted out, 
•od sawed up, before it can be applied to any purpose. With- 
<^t a habit of steady application, all acquirements must be 
•uperficial, and the directk>n of them to practical purposes 
uncertain. He whose strength barely enables him to lift from 
the ground a heavy bar, must be unable to support it so firmly 
•s to use it to advantage as a tooL And so it is with the mind 
whose powers are so weak that they are with difiSculty applied 
10 the labor of successfbl study. That which is hardly grasped 
is with still more difficulty made use of. Thus it is that a 
man may be learned, and not know how to use his learning ; 
and anotlier, with less learning, succeeds much better, even 
in cases where learning is especially required. The latter 
is provided with a spade and shovel, with which he digs for 
what he has not got ; and hardly fails of finding it The 
fbrmer understands the veins of the mine, where the gold liesi 
but he has not learned to uid the miner's tools. 
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VxtfETABLK PBviroinifA.-;-8otne of the operBtiom of vege- 
table lift bear a atrong reaemblance to manifeatatioiia of elee- 
trioal ageney. It would be, perhapa, going Deedleaalj onl 
of the way to venture to aaeribe the apparently apontaneoui 
motiona of aome planta, such aa the mtmoMv, and particulariy 
the htdtfittrum gyrans of India, to this cauae, although they 
may poeaibly be dependant on it, while we can refer to phe- 
nomena in which the analogy ia ao much more atriking. The 
flowera of the trofKeotum, and a few other plants, whpaa 
flowers remain open in the evening, Irnve been obaerved to 
emit faint flashes of light at that period. 8ome of the anm» 
manifest a aenaible increase of temperature, at the time of the 
expansion of the flower. Are not changes of temperature, 
both in the atmosphere and elsewhere, always accompanied 
by or dependant upon electrical changea ? It is an opinion of 
aome, that the growth of vegetables is directly promoted by 
eleetricjd agency ; and that it ia at least indirectly so, perhapa 
we have no need to doubt. We hope, however, that expert* 
ments elucidating the degree and nature of this influence will 
ere long be made. 



BtTLBS. — A bulb, instead of being a root, as it is commonly 
denominated, is a species of subterranean or radical bud, being 
in effect, the only bud of those plants which are said by botan- 
lata to be stemless; that is, which do not shoot up a stalk 
or trunk, bearing both leaves and flowers. The bulb, in 
these plants, is the embryo stump, or germ of 8uch a atem^ 
from which the leaf and flower stalka proceed. One of the 
most curious examples of this conformation ia afforded by the 
Cokkieum, or autumiuil crocua, of Europe. Its bulb beci>meB 
the winter quarters, not only of the leavea which are to ahoot 
np in spring, but of the unripened fruit; for the bloaaom 
appears ao late in autumn, that the fruit haa no time to ripen ; 
but as the flower ia aeated directly upon the bulb, and the 
germ, below, is concealed within it,- it finds there a aafe pro- 
taetion, till the warmth of the spring matures it, ready to be 
aowDi to ^ring up and to flower, like its parent plant* 
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An AmoumiiT yo& Science. — It is of the higbest impor- 
tance that, in the manufacture of articles of extenaive com- 
mercial uae, their nature, and that of the operations bj which 
they are formed or prepared, should be scientifically under- 
stood. The evils of intentional fraud, which, though they 
cannot be too much deprecated, are ever liable to occur, ought 
certainly not to be augn&ented by those of ignorance. From 
researches made by Pro£ Beck, of the University of New 
York, in relation to the manufiicture of potash for commercial 
purposes, in that state, it appears that this article is extensively 
adulterated by the addition of substances, such as lime and 
common salt — especially the latter — which, though they really 
dctenorate it, are ignorantty supposed to facilitate the process, 
and improve the potash. It even appears that patents have 
been taken out for some of these absurd and injurious methods 
of manufacmring. One such fiict is worth more than twenty 
theories, in regard to the general diffusion of scientific knowl- 
edge. 



Creosote. — This is a vegetable principle which has been 
discovered by Dr. Reichenbach — it being the essential princi- 
ple of the p3rroligneous acid, well known for its antiseptic 
properties. It is an oleaginous liquid, colorless, transparent, 
and powerfully refractive. Its odor is very penetrating and 
^sagreeabie, resemUing that of smoked mefit. Its taste is 
very caustic and burning. The most important property of 
creosote is that of retarding animal decomposition. Fresh 
meat, and even fish, soaked for a quarter or half an hour in a 
•ohition of creosote, is incapable of putrefaction, and may be 
dried completely in the heat of the sun. Dr. Reichenbach 
hence concludes that it is to the presence of creosote that 
flmoke owes its property of preserving firom putrefiustion ; and 
he supposes, with great reason, that this substance will become 
of great value in the preservation of meat for the use of shipa 
at sea, and in the army ; and even in domestie economy, when 
a method shall be discovered of removing from the meat the 
diiBgreeablc odor which the oreoaote communicates to it. 
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A CuBiovs Spking. — A modem traveller gi?efl the foUow- 
ing aceount of a hot fpring situated in the neighborhood of 
Smyrna: — ''The springs rise in the bed of a mountain streamy 
and their kx^alitiee are indicated by the vapor which hangs 
over theil* surfiiee. The tem))erature varies from 100° to 190^ 
F. ; and I was surprised to see fishes swimming about with 
perfect unconcern, in water so hot that I could barely keep 
my hand in it a few seconds at a time. Upon reaching my 
hand to the bottom, however, I discovered that the water was 
there scarcely above the ordinary temperature, owing to iia 
admixmre with the cool current of the mountain streaoL 
The jet of hot water flows from the side, or near the bottonii of 
the little excavation, and immediately rises to the surface, in 
consequence of its elevated temperature, while the cool water 
falls to the bottom ; and I was enabled to prove, by durect 
experiment, that there were successive layers or streams of 
water, of various degrees of temperature." 



Takiko Casts of Medals. — Application has been made 
of the tannate of gelatin to the above-mentioned purpose. It 
^ is obtained by adding a decoction of gall-nuts, sumac, oak- 
bark, or any substance containing tannin, to a solution of glue 
or isinglass in water. It is fibrous, and nearly insoluble. 
When moist, it is elastic. When exposed to the air in thin 
layers, it hardens. 



The Dry Rot.— This disease, (so called,) in timber, says 
a writer in Loudon's Architectural Magazine, ought to be 
designated a decomposition of wood by its own internal juices, 
which have become vitiated for want of a free circulation of 
air. If you rear a piece of timber in an upright position in 
the open air, it will last for ages. Put another piece of the 
same tree into a ship or a house, where there is no access to 
the fresh air, and ere long it will be decomposed. But should 
jou have painted the piece of wood which you placed in an 
upright position, it will not last long, because the paint having 
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■topped up itt porety the imprisoned juices ha^e become 
Titiaied, and caused the wood to rot. Nine times in ten, wood 
ii painted too soon. 

If you admit a free circulation of air to the timber which is 
med in a house — which is no difficult mattei^-«and abstain 
ftom painting that timber till it is perfectly seasoned, you will 
Derer suffer «from what is called dry rot. And if the naval 
architect, by means of air-holes in the gunwale of a vessel, 
(which might be closed in bad weather,) could admit a free 
circulation of air to the timbers, and if he could abstain from 
painting, or doing over with turpentine, the outer parts of the 
vessel, till the wood had become sufficiently seasoned, he 
would not have to complain of dry rot. 



Boxfi Cavkmns. — In several parts of the world, are caverns 
filled with bones of various species of animals. Some of them 
are bones of creatures too large to have entered the mouths of 
the caves in which they are found — such as the elephant ; and 
which have never been known to inhabit the countries where 
their remains are found. The following is Cuvier's descrip- 
tion of these caverns in Germany : — ** Numerous grottos, bril- 
liantly decorated with crystalline stalactites of every form, 
succeed each other to a great extent, through the body of the 
mountains, communicating together by openings so narrow 
that a man can hardly proceed by crawling on his hands ; yet 
with their floors all bestrown with enormous heaps of bones 
of animals of every size, — forming, undoubtedly, one of the 
most remarkable phenomena which the fossil kingdom can 
present to the meditations of the geologist." 



Water Proof Fabric. — A patent has been obtained in 
England, for a water-proof composition, applicable to cloths, 
prepared in the following manner: — Half an ounce of isinglass 
is to be dissolved in a pound of soft water ; one ounce of alum 
in two pounds of water, and a quarter of an ounce of soap in 
one pound of water. Afler straining these solutions, if neces^ 
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MTf, they art to be mixed, and siramered over the fire a ahort 
tnne, and the liquid used hot For lighter fiibrica, the comjp^ 
ntion is varied as follows: — One quarter of an ounce of 
istnglaflB to a pound of water ; three ounces of alum to threa 
pounds of water; half an ounce of soap in an ounce ends 
half of oil of turpentine, mixed with a pound and a half of 
water ; one ounce of fine glue in a pound of rain water; od« 
ounce of gum arabic to half a pound of water. The alom, 
glue and gum, after being separately dissolved, are to be mixed, 
and the soap added some time aflen^ards. These ingredienti 
must be mixed hot. 



Science of Agriculture.— Scientific agricuhure is §u 
too little attended to among us. The nature of soils is little 
understood — hardly ever chemically ; and the rotation of crops, 
when practised, based rather on the principles of convenience 
than science. And yet in no department of labor, perhaps, is a 
greater variety of scientific knowledge demanded, than in the 
cuhivation of the soil. Chemistry, geology and botany, pur* 
sued to a greater extent even than they are taught in our 
schools, ought to be the narrowest limit to the studies of the 
scientific farmer. But where shall we find such an one, save 
perhaps one or two in the vicinity of our cities, or within the 
influence of a horticultural society ? And where any estab- 
lished principles of science are acted upon, it is to be feared 
they are directed too exclusively to the single object of 
increasing the quantity of the products of the soil, with too 
little regard to their quality. A treatise, however, instead of 
a solitary paragraph, is needed on this subject. 



Shower or Seeds. — In Persia, near Mount Ararat, there 
fell in the month of April, 1827, a shower of seeds, which, in 
some places, covered the earth to the depth of six inches. 
The sheep ate of them, and a tolerable bread was made of 
them. The French ambassador in Russia, obtained some 
specimens of this grain, and sent them to Paris, where they 
were examined by Messrs. Desfontaines and Thenard, and 
determined to be lichens of the genus Ucidea. 
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'I^K rvTTi.K FuH.— When ftiU grown, this mgukr 
miUimI iiit)MunHi two fiH»t in length. It has eight kmg 
y^h»U MV Uwi^, ou their inner surface, with numerous round, 
(H4HH(vi> cu|i» or Mickens whicli adhere forcibly to whatever 
nulnaaiuH^ X\w animal cliooaea to attach itself. One of the 
MH¥A \nui\»Ma oharm't^natics of tlie cuttle 6Bh is, howerer, 
llMit \\ in l\iniMHHl with a receptacle of an inky black fluid, 
\i^hi\^h il dim'har|e%^ at pleasure through a hole in the breast, 
l4M'kviiin< th«» wsi fur a considerable distance about it This 
I^mhL w hon oolKH'ttHl and dritni, is capable of being redis- 
«h^^«h1 III watt^r^ fonuiiig a beautiful and durable ink; and the 
t'h)iitM> |UV|mnitiou called Indian ink, isj^supposed to be 
U^aiiM^I thmu litis substance. 



*IViK OuM4TK or KKet^Ann. — It is a remarkable cireum- 
utaiu^ ihati althiUigh iu a latitude ten degrees higher than ours, 
mhI «Hm««H|Ueiilly iH>rrespondiug to that of some portions of 
tVuMMlai file WiuMte lU' lIuglaiMl is so much milder than our 
0wm tlMi tiuwi^m .may be found blooming in the open air, at 
iuHHT^ak lliriHigHimt the winter. 



Tka««-<\ suet'eMilUI attempt in cultivating this'plant is said to 
Imiv«» Um4i iiMHie at tlie West So various is our climate, that 
UUiiHSTMua other iirodueti^His of diflerent parts of the earth, 
whk'h aiv iH»w bixmght at much expense from a distance, will 
|Mr\)>bab(y in yeam not ikr dwtaiit, find here a genial soil 



Tus Moa^u KKroRMva.— This n^-ork is evidently growing 
liHurv p<k|Hilar» aud tlie priiH^iples which it advocates becoming 
tetter uiHle««l\HHt l^Nr. AWott is doing all he can to diffuse 
sound knowknlge in rektion to Physiology and Hygiene, 
aud his wurk wiU uiMkHiUedly live to be a standard one, on 
these su^ects. 
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HISTORY OF PEACE SOCIETIES. 



BY WILLIAM LADD. 



Views on the abolition of war. Two diflereat opiaiont. 

General View of the Subject. 

The operations of Peace Societies in the United Slates 
and in Europe, have been of a nature so mild and gentle 
that they have attracted but little notice. Many, even of 
those who considered war to be a tremendous evil, both 
temporal and eternal, have considered it an irremediable 
evil, under which mankind are destined to groan, until 
God, by the exercise of some miraculous power, scarcely 
inferior to that by which he made the world, shall re- 
model human nature ; and thus, without any agency of 
ours, convert the sword into a ploughshare, and the spear 
into a pruning hook. 

There are others, however, of a difierent opinion, who 
think that we are to expect no new dispensation — that 
the means we already have in our hands are fully suffi- 
cient to work this important change, and that moral revor 
lutions must be eflfected by moral means ; and, in short, 
that everything which ought to be done can be done — that 
there is no obstacle to any assignable good, of a moral 
nature, which zeal and perseverance cannot remove. But 
they think, also, that there is no need of any special ef- 
fort — that the ordinary preaching of the gospel, without 
any distinct denunciation of war, as unchristian, will ulti* 

14 
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Reatons for beliering that war will be abdithed. 

mately produce such a state of purity and holiness in the 
world, that wars will cease of themselves. These look 
upon the abolition of war as an end, and not as a means 
of producing a state of purity in the church and through- 
out the world. 

There is another set of men, who difier from both of 
the above mentioned classes. They difller from the class 
first mentioned, by believing that the custom of war may 
he abolished ; and they draw their arguments, first, from 
prophecy, which plainly and unequivocally predicts that 
the time shall come when the nations shall learn war no 
more; and secondly, from history, which informs us that 
many strange customs, which once existed in the world, 
have already been abolished, such as the judicial combat, 
the torture of criminals and witnesses in a court of justice, 
persecution for conscience' sake, and many other customs, 
which were once common to the whole of Christendom, 
but now have ceased Uiroughout the whole world. They 
alkide also to more modem customs, such as the slave 
trade, so lately thought to be a lawful calling, that some 
of the best and most pious men in modern times have 
engaged in it, though it is now highly reprobated in 
those very countries which once carried it on with the 
greatest avidity ; and is now so far from being tolerated, 
that it is classed with piracy, and held up to the detesta- 
tion of mankind. They allude also to the manufacture 
and sale of ardent spirits — a business which some of our 
most worthy and pious citizens lately engaged in ; and 
though some of our best men may yet be engaged in 
such business, they are looked upon as singular excep- 
tions, and are exposed too much to the scorn, and receive 
too little of the pity of their fellow citizens, who ought 
to have compassion on the weakness of human nature, 
mA make more aUowancea for the prejudices of educa^ 
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tion, coDsideriDg that they also are encompaned by the 
tame infirmities, and should correct themselves before 
they despise others, and pull the beam out of their own 
eye, before they attempt to pluck the mote out of their 
brother's eye. Perhaps they themselves are tolerating a 
custom as detrimental to the interests of their fellow crea* 
tures, and more barbarous, than the one they condemn. 

The above mentioned class of men differ also from the 
second class, in believing that a special effort is neeestarf 
to the abolition of the custom of war, for the following 
reasons : — First, because ministers of the gospel do not, 
generally, preach against war. There are, of late, some 
praiseworthy exceptions, it is true ; but taking the whole 
number of ministers of religion in Christendom, there is 
not ooe in a thousand — ^probably not more than one in ten 
thousand — who preaches against war. On the contrary, it 
is probable that there is not more than one minister in a 
thousand, who does not justify war in some shape or 
other. To suppose that the ordinary preaching of the 
gospel will abolish the custom of war, is to allow that the 
gospel condemns war ; but if that condemnation is never 
heard in the preaching of the gospel, it can have no effect. 
Secondly, there are men who do not believe the gospel, 
and never hear it preachecl. Such a man was Voltaire, 
who saw clearly the folly of war by the light of nature 
only, and denounced it accordingly, and denounced the 
christian religion as upholding the murderous customJ 
He judged of the christian religion by the conduct of its 
professors, and not by the principles of its founder. 
And there are men who, though they have a specu- 
lative belief in the truths of revelation, are governed 
by its dictates, only through the example of its professova. 
lliese must be addressed through their philanthropy, bf 
describing die awfiil waate of life, the anftriBgs Md 
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Waste of war. Appeal to history. 

misery, not only on the bloody field of strife, but in the 
military hospital and prison ; and the woes of private life 
occasioned by war, the groans of the widow and the 
anguish of the orphan, the sigh which bursts the heart, 
and the tear which scalds the cheek, must be brought out 
to their observation. They must be addressed through 
their desire to see their country wealthy and flourishing ; 
through their just notion of political economy, by showing 
, them the vast amount of wealth uselessly wasted in war 
«— wealth which must be replaced by the . hard hand of 
labor, and abstracted from the mouth of poverty — wealth 
which, if judiciously expended, would reticulate the whole 
country with railroads and canals, and give a school house 
to every hamlet, and an academy to every village, and 
send the schoolmaster abroad into every dwelling. They 
must be addressed through their love of liberty and inde* 
pendence, while their attention is directed to a Cicsar, a 
Cromwell, and a Napoleon, who have waded to empiro 
through a sea of blood> and enslaved their own country, 
by. the armies which have been raised for its defence. 
- As another argument for a special effort^ and the forma- 
tion of societies to forward the abolition of the custom of 
war, the friends of this measure appeal to history. The 
formation of voluntary associations for the accomplish* 
ment of any moral purpose, is, like the steam engine, of 
modem invention, and they have been as powerful in 
morals as the oth^r has in physics. If the invention of 
the steam engine has increased physical power almost 
indefinitely, the invention of voluntary associations has 
increased moral power no less. How slowly moved 
moral power before the invention of voluntary associa- 
tions ! What would Sharpe, Wilberforce and Clarkson 
have accomplished toward the abolition of the slave trade, 
Ittd they not been assisted by voluntary associations? 
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The abolttkMi of liie tlave trade. Of wtempennge. 

By the aid of voluntary associations, in a short time, 
puhlic opinion yfta so changed, that the British govem- 
ment was compelled, not only to give up a lucrative 
branch of commerce, but to expend millions, to subsidize 
other countries, to get their consent to a general abolition 
of the traffic, and also to incur a debt of twenty millions 
of pounds sterling, to compensate the slave-holders in their 
colonies for their supposed loss of property ; and this too 
while the nation was groaning under the weight of an 
immense debt of over eight hundred millions of pounds 
sterling, brought on it by war. All these great events 
have been brought about, in England, mainly by the 
power of voluntary associations, with but very little help 
from the pulpit. It was mainly by procuring and exhibit- 
ing statistics, showing the crimes and the horrors of the 
slave trade, that it was finally abolished — a business to 
which the pulpit was unsuitable. 

If we look into our own country, we shall find the 
power of voluntary associations almost as wonderful. 
Long did the pulpit occasionally raise its voice against 
intemperance. We were getting on fast to be a nation of 
drunkards, and the derision of Europe. Voluntary asso- 
ciations came to the aid of the pulpit. They collected 
facts, poured forth their tracts and periodicals, and exhi- 
bited the statistics of intemperance to an astonished 
public. The unbeliever and the believer were equally 
alarmed. The christian, the philanthropist, the political 
economist, the moralist, and the statesman, all sprang 
forward to the rescue, and the nation is saved — or rather 
will be saved, when temperance shall have had her per- 
fect work. Had there been no societies to print and dis- 
tribute tracts, to employ agents, and to procure addresses, 
what would have become of the temperance cause ? But 
tbe-temperance cause has had great assistance from the 
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palpit, without which its success would have been com- 
paiatively small. The pulpit and the- press mutually 
assist each other. 

If the pulpit asks the assistance of voluntary associa- 
tions in other things, why should it decline that assistance 
in this cause only ? What are our bible societies, tract 
societies, missionary societies, temperance societies, and 
Sunday school unions, but auxiliaries to the pulpit ? The 
pulpit and the press must work together, like the two 
arms of a man. For either to work alone, is like a man 
working with one hand. He cannot ordinarily do half so 
much as a man with two hands ; and voluntary associa- 
tions are absolutely necessary to support the press, in 
urging forward any moral reform. 

HisTORT OP Pbacb Societies. 

The first tract, composed professedly and exclusively 
for the cause of peace— except what xnay have been pub- 
lished by the Quakers — which ever appeared in this 
country, was written by a merchant of the city of New 
York, in the year 1809, and vms entitled — " The Media- 
tor's Kingdom not of this World." The author — ^who 
was a professor in the Presbyterian church — ^had his 
attention called to the subject by some interesting circum- 
stances in his life, during the year 1804, and had sought 
for information in books, but found none, except those of 
the Friends, against whom he was then strongly preju- 
diced ; and it was not until after mature deliberation of five 
years, that he ventured to appear before the public in the 
above named tract ; which called forth, a reply — ^the joint 
work of three literary men, one a dtrgynum .'—entitled — 
«" The Duty of a Christian in a Trying Situation." This 
foUowed fay m rejoinder frooi the mwchanl, who 
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hbtred incessuitly among his friends and acquaintance, a 
few of whom at length openly avowed the pacific prinei- 
jries. As early as 1810, there was a deliberation on the 
expediency of forming a Peace Society, by a few friends 
to the cause ; but the prospect of war was so threatening, 
that it was judged inexpedient then. In the mean time, 
the same gentleman wrote a treatise, entitled — ** War 
Inconsistent with the Religion of Jesus Christ,'* which 
was published early in 1815. The war having ended, in 
August following the New Yoric Peace Society was or* 
ganized, consisting of more than twenty members, who did 
not know that any other Peace Society had ever been 
recommended. This, in order of time, is the first Peace 
Society in the world, embracing men of all sects, denomi- 
nations and parties. 

While this spirit was working in New York, like the 
leaven hid in the meal, a kindred spirit was operating 
in Massachusetts. The obstinate and sanguinary wars 
of Europe induced some serious and philanthropic men to 
inquire — ** Shall the sword devour forever ? " In conse- 
quence of these reflections, on Christmas day of 1814, a 
tract, entitled — *'A Solemn Review of the Custom of 
War," by a venerable clergyman of the Congregational 
order, was published in Boston. On the 26th of Decem- 
ber, 1816, the constitution of the Massachusetts Peace 
Society was signed by twenty-two members. 

The Ohio Peace Society was formed on the 2d of De- 
cember, 1815, by some gentlemen who had read the 
Solemn Review, and who supposed their society was the 
first of the kind. 

How early the first proposition for peace societies was 
Diade in England, I am unable to state. But in July, 
1815, it was puhlished in a periodical work, called the 
Pbilantluopist. It w«a cootained in a letter to the 



ITS PBACB SOCIBTIBe. 



•odaty in France. Otlier Amiriwi aodelies. 

dated in April, probably before the Solemn Review was 
seen in that country. The '* Society for Promoting Per- 
manent and Universal Peace," was formed in London on 
the 14th of July, 1816. Thus four peace societies were 
formed in ten months, in regions far distant from each 
other, and probably unconscious of each other's existence. 

In France, the ** Society of Christian Morals " pub- 
lished its prospectus on the 15th of August, 1821. This 
society was formed through the instrumentality of a mem- 
ber of the Massachusetts Peace Society, then residing in 
France, and now an active member of the board of Dirte- 
tors of the American Peace Society. The object of the 
French society is, to dispose mankind '* to abjure all 
anger, all hatred, all unhappy dissension — to love one 
another — to treat' each other as brethren, and finally to 
seek and procure peace." The Duke de la Rochefoucault 
Liancourt is President ; and among the Directors we 
observe the Count de Laborde, the.late lamented Baron de 
Stael Holstein, and other men of distinction ; and the society 
enjoys the *' authorization " of the French government 

The Peace Society of Pennsylvania was organized in 
December, 1822, by (he exertions of the late Rev. Henry 
Holcomb, D. D., author of several peace tracts, and pastor 
of the First Baptist Church in Philadelphia — who, like 
the venerable founder of the Massachusetts Peace Society, 
had borne arms in the American Revolution. In a ser- 
mon preached to his people January 19, 1823, speaking 
of belligerent christians,' he says—" I implicitly, like 
many others, held their sentiments, until, at the pressing 
instance of a learned friend, I was recently led to examine 
them in the light of the gospel. The result was, my 
cordial renunciation of war, ' in its fairest form,' as by no 
means congenial with the religion of our common Lord." 
The board of managers presented their first report at tha 



FBACB 'socums. 177 

«if soeieliM. fJeeenity of vnmi & 



semi-annual meeting, July 4, 1883, at which time the 
number of subscribera was 170 ; and on the same day, an 
auxiliary to the above named society, in Georgia^ held its 
first annual meeting. 

Beside these more important peace societies, others are 
or have been in operation, such as the Hibernian Peace 
Society in Ireland ; and in Nova Scotia and Canada sev- 
eral peace societies have been formed. Also, in our own 
country, societies have been formed in Maine, New Hamp- 
shire, Vermont, Massachusetts, Rhode Island, Connecticut, 
New York, and North Carolina, beside those already 
mentioned, and tl^pse of Pennsylvania, Ohio, and Georgia, 
and many others of a later date. 

It must be evident to the most careless observer, that 
these dispersed and isolated societies would have but little 
effect on' public opinion. Can it be expected that m 
society, confined to a village, a city, a county, or eyen m 
state, will revolutionize the world, and abolish a custom 
deep rooted in the depravity of the heart, and in habits 
almost coeval with the creation ? They have, it is true, 
done much, and more than could have been reasonably 
expected ; for they have furnished the germ of the national 
society, and are destined to supply, in a great degree, its 
future support. The necessity of an union of peace 
societies was clearly seen — an union which should even- 
tually collect not only all the energies of all the peace 
societies in this country, but also in this hemisphere, and 
of all the nations of Christendom, into one great simulta- 
neous effort, which should, with God*s assistance, over- 
throw that iron Colossus that has so long bestrode the 
world, and animated by the infernal spirit of him " who 
first made war in heaven," has trampled down the nations 
of the earth, and washed his steps with the blood of the 
brave, and watered his path with the tears of widows an4 
orphans. 
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was, with few aheimtions, adopoed wm tke 18lh of Peb- 
fwanr, 1%8S, bjr the peace aocietr of FnHia]rlvania, as a 
pronsiofMl eoostitation, a^ich Ihs siaee receiYed the 
approbation of aU the other peace lo c i etie s io this coantiy, 
to which it has beeo presented. 

By this constitation provisioo was made for the first 
meeting of the Americao Peace Society, which took place 
at New York, on the 8ih day of May, 1828 ; and on the next 
day the society was organized, and the above mentioned 
constitution, with a few alterations, was finally adopted* 
Since the formation of the American Peace Society, 
another national society has been formed at Oeneva, in 
Switzerland. 
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The PRINCIPLES of the American Peace Society may be 
learned from a circular letter, written in behalf of the 
board of directors, and published in the first number of 
the Harbinger of Peace, dated in May, 1898, Grom which 
Aa following is an extract : 
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*^ We beliere die custom of war to be contraiy to die 
yrineiples of the christian religioo, subversive of the 
Uberty of mankind, and destructive to their happiness* 
-— « horrible custom, which every one is called upon to do 
what he can to abolish. These truths we hold to be 
undisputed ; and they are the foundation of our society. 
Nevertheless, we draw no dividing or distinguishing line. 
We do' not, as a society, agitate the question, whether 
defenthe war can be carried on on christian principles. We 
receive into our communion all who seek the abolition of 
war, whether they hold to the lawfulness of defensive 
war, or condemn all war in every shape — ^whether they 
allow a latitude of construction to the injunctions of our 
Saviour, or take the exact and strict letter of them. We 
endeavor to avoid a] I ** doubtful disputation," and to walk 
peaceably with all who will walk with us, whether they 
go further, or not so far, as the majority of the society ; 
and we open the columns of our periodical publications to 
all who choose, fairly and candidly, to investigate the 
subject of defensive war, but hold ourselves responsible 
for nothing which appears in our pnges, which is not 
expressly authorised by this board. This we do the more 
readily, as we believe that public opinion, when righdy 
directed, is able to abolish all wars of aggression, and 
that will put an end to all controversy respecting defensive 
war, which we do not even attempt to define — for to define 
would be to decide. Tamerlane and Napoleon called 
their wars defensive ; and all conquerors, from the one to 
the other, have done the same. Such defensive wars we 
condemn. When we shall hear of a nation waging 
defensive war without committing aggression, we may, 
perhaps, withhold our censure ; and when we shall see m 
defensive war carried on on christian principles, we shall 
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eertainly approve of iu* We will also allow christians, of 
OTery sect, to use their own pecaliar moia of expre$rio^ 
in these discussions, but we will not allow our publica- 
tions to be the Tehicle of the peculiar iodrtitet of any 
sect, or the arena on which polemic theologians may con- 
tend for victory ; for as a society, whatever may be the 
opinions of individual members, we shall confine our- 
selves to the pacific precepts of Christ, our divine founder, 
and avoid all strife of every kind. We are not confined 
to any sect or denomination of christians, but ask the 
countenance, the encouragement, and the support of all. 
Neither have we anything to do with the fluctuating 
politics of the day. Our principles were promulgated by 
the song of angels, which- proclaimed peace on earth, and 
good will to man ; they soar far above the temporary and 
local afiairs of states and empires ; they are as extensive 
as the world, and lasting as eternity. Wherever breathes 
a human soul, we hail him brother. Whatever may be 
the color of his skin, or the articles of his creed, we 
delight to do him good, and to eictend to him the peaceful 
principles of our blessed Saviour. We are not confined 
by geographical boundaries, natural or artificial, but seek 
'the greatest good of the greatest number.' 

^ For this purpose, our opbrations shall be directed to 
the collection and difiusion of light on the subjects of 
peace and war ; the printing and distributing of useful 
tracts on those subjects; and a periodical publication, 
which shall be edited by a person appointed by this board, 
which shall be the vehicle of the society's communica- 
tions to the public, in which shall be collected the light 



* By this il was not meant to decide the quetUoo wbeiber war ever could 
be carried (in on christian principles, tnit to leave that to the decision of 
•very nan's conscience. 
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which is ahed by foreign peace societies, news concerning 
the diffusion of pacific principles at home and abroad, of 
the decay of error, and the dissipation of those clouds of 
delusion, which have so astonishingly enshrouded a fallen 
world ; which shall be open to all, of every name or sect, 
who shall advocate the cause of peace on earth and good 
will to man ; to place the truth, the whole truth, and 
nothing but the truth of our holy religion in all its purity^ 
before the eyes of our fellow creatures ; to analyze the 
spirit of military glory, and detect its poisonous ingredi- 
ents ; to strip the casque and the gaudy habiliments from 
the grim demon of war, and expose him, in all bis naked 
deformity, to the astonishment of his votaries ; to search 
in the records of history for the causes of war, and to 
show their wickedness and frivolity ; to portray the horr^ 
ble consequences of war, and hold them «p to the terror 
of future ages ; and finally, to examine into the discrep- 
ancy between the warlike and the christian characters, 
and to show to our contemporaries, that their best interests 
exactly coincide with the precepts taught in the gospel of 
peace, and that man's happiness is, by a kind Providencey 
closely allied to his duty. 

" If we are asked what are our expectations, we 
answer, that we hope, by God s blessing on the means he 
has granted us, by the assistance of foreign peace socie^* 
ties, and by the aid of the benevolent of every name and 
nation, to bring about a more pacific spirit among chris- 
tians, than has ever before existed since the decay of 
primitive Christianity — to create, both at home and abroad, 
in the public taste, a disgust of war and a relish for peace 
•^to lessen the causes, and consequently, the frequency 
of war — to moderate its ferocity, and soften its horrors-— 
to hold up to public execration the mercenary wretch who 
sells his blood and sinews to any tyrant who will hii« 
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Urn to fight in any cause ; and to banish him from civil- 
ised society, and thus to deprive tyranny of many of its 
tools', and war of some of its willing victims. We hope 
hy the force of public opinion alone to increase the num* 
ber of non-combatants, and to lessen the restraint laid 
upon tbem, and give greater security to their lives and 
property. We hope to eflfect such a change in public 
opinion, as will abolish paper blockades — lessen the enu- 
meration of articles called contraband of war — abolish the 
practice of privateering — and establish the principle that 
free ships shall make free goods, anil thus dry up many 
fruitful sources of war. We hope by the frowns and the 
threats of public opinion, to abolish the customs of im> 
pressment and conscription where they are already estab- 
lished, and to prevent them where they are not ; and thus 
unnerve the sinews of war. We hope to increase and 
promote the practice already begun, of submitting national 
difllerences to amicable discussion and arbitration ; and 
finally, of settling all national controversies by an appeal 
to reason, as becomes rational creatures, and not by physi- 
cal force, as is worthy only of brute beasts ; and that 
this shall be done by a congress of christian nations, 
whose decrees shall be enforced by public opinion that 
rules the world ; — not by public opinion as it now is, but 
by public opinion when it shall be enlightened by the 
nys of the gospel of peace — a light which hath hitherto 
** shined in darkness, but the darkness comprehended it 
not" Then wars shall cease ; the sword shall be con- 
verted into a ploughshare ; peace societies shall be di^ 
aolved; or rather, mankind shall form one great peace 
■ociety; and then the millennial morn shall dawn on a 
kenigfated world. 

** If it be demanded, iriiat are our prosfscts, with our 
imkim maaiiiy of accomplishiag the gigantic but benevo- 
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lent work we have lo fearlessly undertaken, we reply, 
that to e&ct great things we must attempt great things ; 
that no one individual preliminary step which we have 
sketched, when considered by itself, would be thought so 
unattainaUe as the destruction of the inquisition, the 
lefcnrmation of the errors of the middle ages, or the aboli- 
tmn of the slave trade. Where are now the judicial 
combat, the trial by ordeal, witchcraft, exorcism, alchemy, 
and many other delusions whicH once existed in the 
church? The light has sbone^ and the shadows fled 
away. Public opinion was enlightened, and the customs 
were abolished. This change was effected by the action 
of mind upon mind— of opinion upon opinion — and since 
the invention of printing, by dispersing truth in tracts 
and treatises. By preaching and printing, Luther and 
Calvin reformed, not only those^ who fell away from the 
church of Rome, but also those who remained, many of 
whom, no doubt, were pious men, but they labored under 
a delusion like that of war ; yet the reformation was more 
unlikely in the twelfth century, than the abolition of war 
is now. By speaking and printing, Wilberforce and 
Clarkson unclasped the clutch of avarice, one of the 
strongest passions of our nature, and as far as their own 
country is concerned, the slave trade was abolished ; yet 
half a century ago, the abolition of the slave trade was 
aoore improbable than the abolition of war is now. 

^ The success of older philanthropists, points out the 
XBANS to be used by us, which are the same as those of 
other benevolent societies of the day ; particularly those 
formed for the purpose of abolishing slavery, intemper> 
ance and duelling; the distribution of tracts, the forma* 
tion of auxiliary societies, the public speaking of suck 
ministers and laymen as &vor our cause, and the prayers 

By these means the above named societiea 
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enlightened age and country, has the efirontery to say, 
that God will not perfonn his promise ? 

** It may be asked, do we expect that this prediction 
will be accomplished in our day? Perhaps it will — 
perhaps not. The thing is not impossible. It depends on 
Hs, An union of action among all the christians and 
philanthropists of the day would surely accomplish it, so 
fisur as Christendom is concerned, provided the present 
favorable crisis be seized, and no war should break out to 
blast our prospects, before our principles come into gen- 
oval operation ; for theie is no moral difficulty which leal 
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mnd peraeverance will not oyereome — there is nothiog 
that ought to be done which zeal and intelligence will not 
do. But if the total abolition of war be too much to 
expect in one age, yet some progress may be made— «ome 
head of the hydra may be crushed — some limb of the 
upas may be lopped. It is our duty to sow the seed, and 
to leave it to God to appoint the reapers.** 

CONSTTTUTION OF THE AMERICAN PeACE SoCIETT. 

''Among the many sanguinary customs which have 
afRicted the world, no one has involyed more crime and 
calamity than public war, and no one has been more 
repugnant to the spirit and precepts of the christian reli- 
gion ; consequently, no object of philanthropy can be 
more deserving of the attention and patronage of all who 
bear the christian name, than that of abolishing the prac- 
tice of settling national controversies by a resort to the 
sword. Experience having shown, that National SoeU' 
ties, for philanthropic objects, are eminently useful, the 
subscribers agree to form a National Peace Society, on 
the following principles: 

Article i. — The object of the Society shall be to dif- 
fuse light respecting the evils of war, and the best means 
for effecting its abolition. 

Art. II. — The funds of the Society shall consist of 
annual subscriptions, life subscriptions, donations of indi- 
viduals, and contributions of auxiliary societies, and 
christian churches and congregations. 

Art. III. — The payment of two dollars or more, annu- 
ally, shall entitle any person to membership^the pay- 
ment of twenty dollars shall constitute a minister a 
member for life — any person who shall pay thirty dollars 
at one time, shall be a member for life ; and any donor of 

15 
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£tiy dollars or more, shall be an honorary member of the 
aociety. Every annual subscription must be paid on or 
before the twenty-fifth of December of every year. 

A&T. IV. — Every subscriber shall be entitle to receive 
annually, such publications as the Society shall make 
the vehicle of its communications. Auxiliary societies, 
churches and congregations, shall be entitled to the value 
of two thirds of their contributions, in the tracts, of peri- 
odical publications of the Society, at the wholesale prices. 
Any religious society that shall make its minister, or any 
other member of it, a life subscriber, shall, in like man* 
ner, be entitled to receive two thirds of the value of the 
money it shall pay into the treasury ; and females, who 
dull form associations to aid the society, shall be entitled 
to the value of the raooey which they may contribute, in 
tracts or periodical works of the Society, when required. 

Art. v. — The business of the Society shall be con- 
ducted by a board of not less than twenty directors, who 
shall have power to supply such vacancies in their num- 
ber, as may occur by death or resignation — to appoint 
auch officers, agents or asssistants, as they may deetn 
necessary — to appoint their own meetings, and special 
meetings of the Society, directing as to time and place, 
and to manage the funds, and all the concerns of the 
Society, and to add to their numbers. 

Art. yi. — At the annual meeting, the directors and 
treasurer shall exhibit their reports, and the directors 
shall be chosen for the ensuing year, who shall appoint 
the time and place of the next annual meeting. 

Art. vn. — The presiding officer of the Society, or any 
person having his proxy, together with one of the secre- 
taries, and three other members, shall constitute a quorum 
to do business. 

Art. viu. — ^Each auxiliary society shall be entitled to 
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b^ repveaented at the annual meetings of the national 
society, by two delegates, who shall be ex-officio membera 
of the board of directors. 

Abt. IX. — ^The object of the Society shall neyer be* 
changed ; bat in other respects, the foregoing articles may 
be amended, and others added, at any regular meeting, 
which shall be duly notified, proyided three fourths of the 
members present shall concur in the amendment or amend- 
ments, or the article or articles proposed to be added." 

Prize Dissertations on a Congress of Nations. 

At the annual meeting of the Society at New YoA, 
May 13, 1829, the board of directors offered a premium 
of thirty dollars for the best dissertation on the subject of 
*'a congress of natums for the preyention of war, which 
dissertation shall specify the particular object of the eon* 
gress, and the mode by which its stipulations may be 
enforced." At the next annual meeting, the same offer 
was renewed, and the time for receiying the dissertations 
was extended to January, 1831. There was but one dis- 
sertation offered for this premium, which dissertation 
was subsequently withdrawn, and was published at the 
expense of the Society, in 1832, under the signature of 
Philanthropos. In the course of the same year two 
indiyiduals, in the city of New York, offered a premium 
of fiye hundred dollars for the best, and one hundred for 
the second best dissertations on the same subject. The 
judges appointed were the Hon. Messrs. Calhoun, Wift 
and Story, who accepted the appointment. Afterwards 
Mr. Calhoun desired to be excused, and Judge McLeaa, 
of the United States court, took his place, by the appoint* 
ment of Mesnrs. Story and Wirt. These three decided 
that the premium should be aqoally divided uneng fife if 



18B PBACS 80CIBTIBS. 



Proceedings in regard to tbe diMertationi. Periodienb of tlie Society. 

• 

the candidates, but said nothiog about the' second best. 
This decision did not meet the views of those gentlemen 
who had proposed the premium, nor the terms of the offer, 
and the judges were desired to reconsider their judgment, 
and decide which tmt of the five should be considered the 
best, and which one the second best, but they declined 
doing so, and the Hon. Chancellor Kent, John Quincy 
Adams and Thomas S. Grimke were appointed as a 
new committee to award the prize, and accepted. The 
death of Mr. Grimke occurring, it was necessary to 
choose some one to take his place, and the Hon. Daniel 
Webster was chosen and accepted. Thirteen dissertations 
were selected from the best of those which were offered. 
Chancellor Kent has read them and passed his judgment, 
but has not divulged it, and the manuscripts are now in 
the hands of the Hon. Messrs. Adams and Webster for 
their decision. About fifty dissertations, in the whole, 
have been handed in, some of which would make an 
octavo volume, and the labor of reading and selecting has 
been great ; but it is hoped that this business will soon 
be brought to a close. 

Pbbiodicals of the Society. 

When the American Peace Society was first estab- 
lished, it had a periodical, entitled the Harbinger, of 
Peace, consisting of one sheet, folded in 12mo, and cov- 
ered. This was issued monthly, and continued three 
years, when it was exchanged for the Calumet, of two 
sheets every two months in 8vo. This form of the peri- 
odical continued four years, when it was relinquished for 
the American Advocate of Peace, of three sheets, pub- 
lished quarterly by Wm. Watson, Esq., Hartford, Con* 
iltcticat, «t one doUar a yetr. 
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Progress op thb Socibtt. 

The society has enjoyed a slow, though continual 
adyance since its first formation, and it has done more 
during the past year to promote the cause of peace, than 
it has evex done in any one year before. They have 
employed a clergyman, of very respectable talents and 
standing, as their travelling agent, who has lectured in 
the principal cities in New England. His object has been 
to enlighten public opinion by preaching and distributing 
tracts, rather than the formation of societies. Yet seven 
new peace societies have been formed, four male and 
three female, since the last anniversary. But this does 
not mark the extent of the progress of peace principles. 
If we look at the change in public opinion since the 
formation of the Society in 1828, we are astonished at its 
magnitude; for, although the operations of the society 
have been noiseless and quiet, they have been, neverthe- 
less, powerful. Eight years ago, seldom did any clergy- 
man lift up his voice, in the pulpit, against the custom of 
war ; now, more than five hundred are pledged to preach 
at least one sermon a year in favor of peace. Eight 
years ago, there had been but one ecclesiastical body, in 
our land, which had passed any censure on war ; now, 
almost every ecclesiastical assembly in New England, 
and many out of it, have given their testimony against 
war and in favor of peace. The friends of peace have 
also raised their own standard much higher than it was 
eight years ago. Then, few could be found to oppose all 
war in every shape ; now many, if not most of the leaders 
of the American Peace Society, openly condemn all 
war, as totally inconsistent with the spirit of the gospel, 
though it has not been thought expedient to alter the expo* 
litbn of sentiments with which the society commenced. 
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Final expectation aMl ends of the frMndi of peace. 

There are many who, looking at the precepts of the 
gospel alone, are convinced that the law of loTe is the 
only law for a christian, and therefore condemn Tiolence of 
every kind, as exercised in war, ofiensire or defepslye. 
These expect to prevail by the gradual influence of the 
christian religion on the hearts and consciences of men» 
setting an example themselves of non-resistance to evil, 
and endeavoring to persuade others, by the force of gos* 
pel truth, to follow their example, until wars become 
unpopular and cease of themselves. Others of the friends 
of peace do not raise their standard so high, but admit 
the lawfulness of violence for self-defence, in extreme 
cases. These appeal chiefly to the philanthropy of our 
natures, by setting forth the horrors of war ; and they 
endeavor to calculate its enormous expense, and to show 
the poverty, vice, slavery and degradation which usually 
accompany it. They expect to convince men of the 
folly and unreasonableness of war, and place their hopee 
on a congress of natwm^ which shall take away all need 
of appealing to arms to settle national difficulties ; and 
they suppose that public opinion, token properly erdighU 
ened, will alone be sufficient to enforce the decrees of any 
board of judges or arbitrators, appointed by such a con< 
gress. Notwithstanding thi6 difference of views, the 
friends of peace move harmoniously along together, each 
laboring in his vocation to abolish a direful custom, which 
has existed from the time of the murder of Abel to the 
present day, but which, from the prophecies, from past 
experience of the passing away of other customs, and 
from the increasing light and knowledge of coming times» 
we have reason to hope, will be finally abolished. 
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M SASUMife THs ExpAirsioir or Souo Boons. — ^This it an 
obiect the attuDment of which, to a great degree of ezactneaii, 
baa ever been a deeideratuni. All tbermometrical obeerva- 
tioDB are based upon the expanaion of matter by heat ; but on 
account of the expansion, in unequal and unascertained rate% 
of the materials themselves of which thermometers are con- 
structed, together with other causes of irregularity, their indi- 
«aSioDS of the expansion of the body submitted to measure- 
ment, whether fluid, as mercury, in the common thermometei^ 
or solid, as in the case of the pyrometer, are fiir fit)m being 
accurate, or accordant in different instruments. LieuL Ma- 
ther, of the United States Navy, proposes a method of getting 
rid, in a great measure, of these causes of inaccuracy, in the 
admeasurement of the expansion of solids, by the followiog 
means, as described in the last number of the AmericaB 
Journal of Science: 

Two points of comparison are obtained, of an invariabla 
distance, by <* making use of two bars of difl[erent metala, 
whose lengths are inversely proportioned to their expansibility, 
OD the principle of the compensating pendulum ; so that if 
both bars be equally heated, the shorter shall expand exactly 
as nruicb in length as the longer." The object required is now 
easily seen to be ascertained ; for if both ban are placed par- 
allel, and against a fixed support at one end, the other ends 
will continually be^ equidistant from each other. Thus a 
atandard is afforded, for comparison of the lengths, at different 
tamperatures, of a solid bar, placed in contact with the appa- 
ratua; and by appropriate machinery, the degree of expansion 
may be measured. 

LmsTOirx a Substitute for Gtpsuw. — Large quantities 
of limestone, under the supposition of its being plaster of paris, 
have been used upon soils^ in the western part of New York, 
with great effect. 
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DiBTAXicBB OP THK SuN AND MooN. — At the mto of thlttf 
miles a day, it would require more than twenty years to reach 
the moon, were it possible to do so, by trayelling in a dh«ct 
line towards it ; and the world has not lasted ]ong enough for 
one of its inhabitants to travel to the sun, at that rate. Even 
were a railroad constructed through the heavens, a locemotiYe 
could not reach the moon in much less than a year, going day 
and night ; and if the voyage to the sun were attempted, the 
engine would be worn out long before they could arrive there, 
for the trip would occupy almost four hundred years. 



The Aurora Borealis. — ^The annual report of the Re- 
gents of the New York University, made in February, 1896y 
contains an interesting article on the aurora borealis, by Pro£ 
Joslin, in which he makes the following conclusions, as the 
result of observations: 

*< That the temperature of the air is falling, and the atmos- 
pheric pressure increasing, on the day in which an aurora 
appears. 

** That generally after an aurora, the atmospheric pressure 
fidls, the temperature rises, and water, either in the form of 
rain or snow, falls within two days. 

** That the air at the earth's surface, if not saturated with 
moisture at the time of an aurora, is much nearer than usual 
to the point of saturation." 

He attributes the aurora itself .to light produced by the 
crystallization of aqueous vapor in the upper regions of the 
atmosphere. **The production of light by crystallization,'* 
says he, ** is a common occurrence, and has been observed 
even during the congelation of water.** This theory is &r 
more plausible than that of its being caused by the reflection 
of light from volcanoes, or from the polar ice. The Journal 
of Science says, **this theory supposes the aurora to he nearer 
the earth than facts seem to allow ; and on this ground prin- 
cipally rests its improbability. 



SCIENCE OF HUMAN LIFE. 



BY SYLVESTER GRAHAM. 



Prevalence of eiror. Fixed laws in nature. 

On no subject does more extensive and enormous enot 
prevail, than exists in regard to human life, health and 
disease; and yet, almost every person seems to think that 
there is a kind of intuitive knowledge possessed by all, 
which enables each one to understand his own constitu- 
tion, and what is good for him, better than another can 
teach him. 

In regard to almost everything in nature, except human 
life, and health, and disease, mankind are ready to 
acknowledge that there are fixed principles and perma- 
nent laws, and established order and system. 

If we speak of the science of astronomy, and assert 
that God has constructed the planetary system upon fixed 
principles, and arranged the several bodies according to 
precise laws, that the relative size, weight, distance, 
velocity, and everything else in regard to the whole 
planetary system, are regulated and governed by the most 
exact and permanent laws-— every enlightened christian 
and theist will readily admit the truth of the assertion. 
Or if we affirm, that in the creation of our globe God 
ordained all things according to fixed principles, and that 
he has established unchanging laws which govern it in 
•yery respect, our afiirmation will be promptly acceded to. 
Or if we speak of the science of chemistry, and declart 

16 
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that all the molecular combinations and arrangements of 
matter are according to fixed laws, and thai these laws 
always govern every chemical action and result with 
the utmost precision, here, again, the truth of our dedara- 
lion will be acknowledged. If, also, we assert that Gkxl 
has constructed erery mineral according to fixed principles 
«— that the formation of every crystal is governed by estab- 
lished law, this, toOf will be admitted. If we proceed 
yet farther, and afiUrm that in the vegetable kingdom, 
from the smallest thing that has an individual existence 
to the largest tree, all are constituted "according to fijDed 
laws — that the life, growth, health, and everything belong- 
ing to the nature, and properties, and powers of the vege* 
laUe, are governed by the permanent laws which Uie 
Creator has established and continually sustains, the 
truth of what we afiirm will still be unhesitatingly 
allowed. And finally, if, ascending in the scale of crea^ 
tion, we advance to the animal kingdom, and assert thai 
Ood has created every animal, and established all its 
properties and powers upon fixed principles — that even in 
the formation of the bones, and muscles, and nerves, and 
all the organs of the human body, with their mysterious 
and wonderful endowments, law, and order, and adapta- 
tion to special purposes and ends, prevail and govern 
everything — even here the truth of what we predicate 
will be admitted. 

Thus, from the nice adjustment and balancing of revol- 
ving worlds, to the structure and operations of the organs 
of the smallest insect and the simplest vegetable — and 
even to the arrangement of the particles of matter in the 
formation of minerals, and all the combinations of the 
elements of nature, by which the various forms and pro- 
perties of matter are produced, throughout the whole 
ioimensity of created things, mankind will readily admit 
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tint an intelligent, end wiae, and beneyolent Creator has 
establithed laws, and that by rirtue of the laws which he 
has established and continues to sustain, the forms, and 
properties, and powers of all material things are what they 
are. All, except the atheist, will frankly acknowledge 
that it is befitting a God of infinite intelligence, and wis- 
dom, and goodness, that all the works of his hands should 
be established in order and harmonious system, and 
goremed by precise and unchanging laws. And even he 
who denies the existence of a God, is forward to confess 
that eternal and unvarying laws reign in and over every- 
thing, and that by the energy of those laws of nature, all 
the forms and conditions of matter were produced and 
are preserved. Yet — strange to tell — when all these 
acknowledgments are made concerning the laws which 
govern the material universe and all material forms, if 
we turn to the higher order of God's works, in which be 
has associated with organized matter in human nature^ 
organic vitality, and animal consciousness, and sensibility, 
and voluntary motion, and intellectual and moral powers, 
and affirm that human life, and health, and thought^ and 
feeling, are governed by laws as precise, and fixed, and 
immutable as those which hold the planets in their orbits, 
and cause all portions of each globe to press towards its 
centre, and point the trembling needle to the pole, and 
govern all the molecular combinations, and arrangements, 
and aggregations of matter in the inorganic and organic 
world, mankind will, almost universally, without a pause 
finr thought, deny the truth of the affirmation, and con- 
tend that human life, and health, and disease are matters 
of entire uncertainty, governed by no laws, and subject 
only to the arbitrary control of God, or the blind necessity 
of &te, or the utter contingency of accident. 



They do noC believe thai there are maj fixed laws of 
hfey hj the proper oLe e i i auce of which, man can, with 
anj oertaintj, aToid disease and preserve health, and pro- 
hmg hb bodily eiistence ; and they are confident that the 
operienee of the homan &inily in aU ages has fully, and 
conclusively demonstrated the correctness of their views.' 

In the same circomstaDces and habits of life, they 
affirm, one enjoys good health, and another is frequently 
or continoally diseased-— one dies early, and anothear 
reaches an advanced period of life ; while people of very 
different, and even opposite circumstances and habits, 
experience the same uncertainties and share the same 
fiUe— some enjoying health, and others being afflicted 
with disease — some finding an early grave, and some 
attaining to old age ; and in all circumstances and habits, 
the vigorous and robust often die suddenly in the spring 
of manhood, or the very prime of life, while the feeble and 
the sickly frequently drag out a protracted and mUerabie 
eidstence. Survey, say they, the extended mass of the 
earth, and we find the inhabitants of one portion feeding 
on the putrescent carcasses of dead animals ; others, on 
noisome vermin and reptiles ; others, on a mixture of 
animal and vegetable substance ; others, on vegetables 
exclusively ; and others, allaying their hunger, and to 
some extent supplying the alimentary wants of their 
natures, with unctuous earths. Some indulge freely in 
the use of tobacco— others, in opium — others, in arrack- 
others, in rum, or some of the numerous forms of alco- 
holic liquor ; and yet, with these difierences of dietetic 
habits, and all the diflference of climate from the equator 
to the poles, we find, it is said, among all the different 
tribes and portions of the human family, about an equal 
share of health and disease, premature death and extended 
life. And while the Esquimaux feasts with gustatory 
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satisfaction and delight on his carrion flesh, and deriyes 
from it the most healthful and invigorating sustenance to 
kis bodyt the Hindoo, with equal gustatory enjoyment 
and health, makes his ^repast on his dish of rice ; yet, if 
the diet of these two be exchanged, and the Esquimaux 
be fed on the rice and the Hindoo on the flesh, both will 
be disgusted, and both will be made sick. 

Thus, we are told, it is completely demonstrated by the 
experience of all nations and all ages, that human life, 
and health, and disease, are matters either of absolute 
fatality or perfect contingency; and that in regard to them, 
there is no fixed philosophical relation between cause and 
effect ; and, therefore, the life, health, disease and diet of 
man, cannot be governed by fixed laws, nor made matters 
of systematic science. 

This reasoning, at first view, appears forcible and con- 
elusive ; but when thoroughly examined, it proves to be 
entirely fallacious ; and the more deeply and extensively 
we push our investigations on this subject, the more fully 
are we convinced that human life, health, disease, diet, 
and general regimen, are matters of as pure and nearly as 
exact science as mathematics. Indeed, the science of 
human life, or of human nature, is far the most profound 
and important subject that has ever occupied the attention 
of man ; and in order to the most perfect understanding 
of it, a knowledge of all other sciences is requisite. In 
£ftct, it may almost be said, that the acience of human life 
consists of the sum of all other sciences systematized into 
one ; and the only reasons why the notions of mankind 
are so vague and erroneous on this subject, are, that they 
never study it as a science^ and meet or all of their opin* 
ions are the results of feelings or what they miscall 
experience, rather than of deep reasoning and philosophi* 
cal invefltigation. 
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bi the Hide state of nataie, the wants of man are few 
and simple. If hungry, he plucks the fiuit from the 
Vw^ of the tree, or gathers some nutritious substance 
from the earth, and satisfies his want If thirsty, he 
sloops lo the clear fountain or stream, or with his hand, 
or with a folded Tegetable leaf, lifts the pure beverage of 
nature to his lips, and answers the inMinctiye demand. 
If coM, he wnqps his body in the skins of beasts ; if 
oppressed with heat, he retires to the cool shade of trees. 
When the sun sinks below the western horiiron, and 
darkness covers the portion of the globe which he in- 
habits, he throws himself upon the bosom of the earth, or 
on some rudely prepared couch, and sleeps till the return* 
ing light rouses him, fresh and vigorous, from his slum- 
bers ; or if he inhabits a portion of the globe where 
daricness prevails for months, he sleeps and wakes accord- 
ing to the instinctive demands of his nature. The 
apparent revolutions of the sun, the waxing and the 
waning of the moon, and the changes of the seasons, 
constitute his only chronometer. 

In all this, it is manifest that the rational powen oif 
man aro little employed in investigating the adaptation of 
his diet and habits to the laws of organic vitality. Pos- 
sessed of the instincts common to all animals, hefods his 
wants, and by ihefielmg is prompted, like other animals, 
to satisfy them ; and in doing this, he is governed by those 
instinctive powen of smell and taste, which enabfe him 
with the utmost aeenncy to discriminate between esculent 
and poisonous substances. And,if leasoningpoiweiaof » 
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higher' order than those which are exercised hy other 
animals are employed by him, it is in devising the means 
by which his supplies are procured, rather than in ascer* 
taining the fitness of those supplies to the real constitu- 
tional wants of his nature. 

As man becomes gradually removed from the simple 
state of nature, by the artificial habits and circumstances 
of society, he finds it first convenient and then ntceuary 
to possess those rude utensils, the earliest specimens of 
human art with which he prepares his food, and dips his 
water from the brook, and fits his clothing for his body. 
No sooner are these things considered iwcesMr^, than the 
supply of them becomes of nearly as much importance 
as food, and drink, and clothing. This, in time, leads 
individuals to devote themselves wholly to the manafiic^ 
ture of such articles as the wants of society demand ; and 
thu leads to an increase of skill and knowledge in the 
manufacturing art, and a consequent improvement of the 
things manufactured ; and this reacts upon society, and 
accelerates its prog^ss towards what are called the 
refinements of civic life ; and this again, while it continu- 
ally multiplies the artificial wants of man, increases the 
necessity for the supply of those wants ; and the final 
lesult is, that the artificial wants of man become so 
numerous and so imperious, that a large proportion of the 
time and powers oi every member of society is employed 
in supplying them ; and in the progress of the develop- 
■lent of this stale of things, the several arts and sciences 
of civic life are originated and matured. 

Thus, from the simple instinct of thirst, or the natural 
want of water, has grown the invention and manufacture 
of the boundless variety of cups, glasses, and vessels of 
every description, employed in containing water, tea, 
cofiee* wine« and all other kinds of akoholic and other 
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liqaors used as haman drink ; and out of this same simple 
want has grown the manufacture of the numerous kinds 
of liquor drank by man : and out of the simple instinct of 
hunger, or natural want of food, has grown the manufac- 
ture of all culinary utensils, and all the dishes,, tables, and 
other articles used in holding, preparing and serving up 
the food of man, together with all the devices and arts of 
cooking. And out of the want of clothing, which was at 
first supplied by the skins of beasts, has grown the manu- 
&cture of the innumerable varieties of articles, made of 
wool, flax, silk, cotton, furs, &c. &c. 

In the progress of these arts, one want has created 
another, and caused a continual demand for the cknest 
and most constant application of the mental powers of 
man to the investigation of the physical, mechanical 
and chemical properties of things, with reference to 
forces, motions, numbers, quantities, time, distance, &c., 
till mathematics, astronomy, chemistry, and all other 
human sciences, have been slowly developed and matured, 
and become themselves some of the most important 
wants of society. 

But it is obvious, that in this general progress of things, 
by which new wants are continually and rapidly gen* 
erated and multiplied, there is little to lead the mind of 
man to study the laws of human life, or to examine the 
dietetic and other habits and circumstances of civic life, 
with reference to health and disease. 

The artizan who manufjeu^tured the first rude cup or 
goblet, probably never gave a thought to the question 
whether water or some other liquid is best adapted to the 
natural wants of man ; and since him, the thousands who 
have been employed in the same line of art, have seldom, 
if ever, been led by their occupation, to inquire whether 
Isftycoflbey and other akoholic and narcotic bever* 




8CI1NG1 OF BUMAlf LIFE. 9M 



Tom otberwiae occupied. Origin of the study of medicine. 



ages, are adapted to the real wants of the human body, or 
are consistent with the laws of life and health. On the 
contrary, the very employment and circumstances of every 
mrtizan, require the constant application of his mental 
powers to the principles and operations of his art, in order 
to his immediate success as an artizan, and to his ultimate 
pecuniary success as a member of society ; and this is 
also true of almost every other member of society. The 
wants of civic life are so numerous, and constitute so 
important a part of the very texture of social and domes- 
tic life, that every man finds nearly his whole time and 
attention taken up in supplying them. 

It is true that disease multiplies in society, in propor- 
tion as man removes from a pure state of nature, and 
becomes more and more an artificial being in his habits 
and circumstances — and this leads to the study of the 
healing art, and ultimately to the study of anatomy and 
physiology ; but even here, the general tendency of things 
is far less favorable to the accurate and profound study of 
the science of human life than is generally supposed. 

Disease always precedes the physician, and the sick 
are only concerned to know how they can obtain the most 
speedy relief from their sufferings. The question with 
them and with their friends is, not how they came by 
their sickness, or by what violations of the laws of life it 
has been induced, but by what remedies they can remove 
the disease and restore health. 

The domestic therapeutics of the earliest stages of 
society is generally extremely simple, and is perhaps 
governed at first by the morbid cravings of the patient, by 
accident, and finally by experience. If by any means the 
disease is removed, the remedies and measures employed 
are carefully remembered, and used again when simi- 
lar cases occur; and in this manner every tribe, and 
17 
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almost erery family, 80on acquire their system of phar* 
macy, and their theory and practice of medicine. 

As society advances and diseases become more nomer* 
oos and frequent, it follows as a necessary result from 
the consequent order of things, that individuals become 
devoted to the study of remedies and to the care of the 
sick ; and thus physicians originate. The office is, per- 
haps, more frequently, at first, confined to the priesthood, 
who employ with their simple remedies, an abundance of 
superstitious juggling, and incantation and exorcism. 

In time, however, some master-spirit like Hippocrates 
rises up, and digests the chaos of crude elements into 
something like order and system. But it is obvious that, 
from the first rude origin of these elements to their sys-' 
tematic arrangement, everything is done simply with a 
view to cure the disease, and without any regard to its 
cause ; and indeed the disease itself is generally con* 
sidered as the direct and vindictive infliction of some 
benevolent or malevolent supernatural being or beings ; 
and therefore in all the progress of the healing art, thus 
far, not a step is taken towards investigating the laws of 
life and health, and the philosophy of disease. 

Nor after medicine had received a more systematic 
form from the plastic hand of Hippocrates, did it lead its 
votaries to those researches which were most essential to 
its success, and which its great importance to society 
demanded ; but like religion and everything else in the 
hands of man, it became blended with the grossest super- 
stitions, errors and absurdities. Hence from the earliest 
traditions of Egypt, until comparatively modern times, the 
history of medicine, with very limited exceptions, is a 
tissue of ignorance and folly, error and absurdity, and 
only serves to demonstrate tfao absence of that knowledge 
upon which alone nn enlightened and successful system 



mtKOI or RVXAH UFB* M9 



lUoirMi^ ttT medieiM MMMf Um aaeiMU. Aao^ Um 



«f mediciiie can be founded ; and to sliow to what eiEtent 
a noble, and we might perhaps with propriety say dtvme 
art* can be degraded, and penrerted from its high capa- 
bilities of good to almost unmixed evil, by the gross 
ignorance, and sensuality, and superstition, and cupidity 
of man. 

In ascertaining and defining the symptoms of disease 
with reference to the af^lication of remedies, some of the 
ancients certainly did much for the healing art, and they 
undoubtedly made considerable attainments in the knowl- 
edge of anatomy and surgery ; but we ought to know that 
all this may be done with almost entire ignorance of the 
laws of life, and the true philosophy of disease. Still, 
however, it must be admitted, that with all the disadvan- 
tages under which he labored in regard to physiological 
knowledge, the therapeutic views of Hippocrates were 
such as justly entitled him to be called '* the father of 
medicine." 

In modern times, anatomy and surgery have been car- 
ried, perhaps, nearly to the point of perfection, and very 
great attainments have been made in physiology. The 
science of human life has been studied with intense inter- 
est and remarkable success ; but this has been confined to 
the devoted few, while, even in our own day and in the 
medical profession itself, the general and powerful ten- 
dency of things is adverse to the increase and difiusion of 
scientific knowledge in regard to human life, health and 
disease. 

Intent as all men are on present enjoyment, they are 
little inclined to practice present self-denial for the sake 
of a future good which they /consider in any posMble 
degree contingent, and will only consent to bear the cross 
when compelled by necessity, or when they find it the 
only means of shunning imminent destfudioni or of 
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escaping from intolerable erils. Hence, so long as man- 
kind are farored with even a moderate degree of health, 
they rush into the eagerlj desired exdteroents of their 
Tarious pursuits, and pleasures, and indalgentes, and 
nothing seems to them more visionary and ridiculous, 
than precepts, and regulations, and admonitions, concern- 
ing the preservation of health. While they possess 
health, they will not believe that they are in any danger 
of losing it— or if they are, nothing in their habits or 
practices can have any effect, either in destroying or pre* 
•erring it ; nor can they be convinced of the tiniversal 
delasion, that if they enjoy health, they have within them- 
selves the constant demonstration, that their habits and 
practices are conformable to the laws of health, at least in 
their own constitotions. They will not, therefore, conseiK 
to be benefited contrarily to what they regard as nece^ 
sary to their present enjoyment, either by the experience 
or by the learning of others. 

The consequence is, as a general fact, that while in 
health, mankind prodigally waste the resources of their 
constitution as if the energies of life were inexhaustible ; 
and when, by the violence or by the continuance of their 
excesses, they have brought on acute or chronic disease, 
which interrupts their pursuits and destroys their com- 
forts, they fly to the physician — not to learn from him by 
what violations of the laws of life and health they have 
drawn the evil upon themselves, and by what means they 
can in future avoid the same and similar difficulties ; but, 
considering themselves as unfortunate beings, visited with 
afflictions which they have in no manner been concerned in 
causing, they require the exercise of the physician's skill in 
the application of remedies by which their suflTerings may 
be alleviated and their disease removed ; and in doing this, 
the more the practice of the physician conforms to the 
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tppetites of the patient, the greater his popularity, and 
she more cheerfully and generously is he rewarded. 

When the Saviour was on earth, and by the exercise of 
divine power, removed the multifarious evils of gluttony and 
drunkenness and lewd sensuality, without laying any re« 
stiaints on the appetites of the multitudes which he healed, 
his popularity caused the very heavens to ring with the 
shouts of hosanna which were ofiered to his name, fiut 
when he began to teach men how to keep the evil spirits 
out of themselves, and how to avoid disease of every 
kind, by denying their appetites and crucifying their lusts, 
and obeying the laws which are constitutionally estalh 
lished in the nature of man, the cry of universal and 
furious indignation was — away with hira! away with 
him ! 

Some external forms of things have changed since that 
time, but human nature has, in all respects, remained the 
same to the present moment ; and the physician of this 
day has to deal with the same appetites and passions 
which at one moment lauded to heaven, and at the next, 
consigned to an ignominious death, the infinitely holy and 
benevolent Jesus. As a prescriber of remedies and a 
curer of disease, he may be esteemed, and honored, and 
rewarded by his fellow creatures ; but in the present state 
«f society, were he to attempt to enforce those rules of 
life bj( which disease may be avoided and health pre- 
served, he would soon find himself surrounded by the cry 
— away with him ! — and poverty and neglect, or perse* 
oution, would be the reward of his labors. 

And what to a truly enlightened and philanthropic 
mind would be still more trying than even neglect, and 
poverty, and persecution, he would be doomed to see his 
deluded fellow creatures flocking in countless multitudes 
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dupt^R of every Hpeciet of wicked and mordenw q uacke r y . 

Kverythinpr* therefore, in the stractnre and opcntioos 
of MM^i^ty, tends to confine the practising physician lo the 
de|Mirtment of therapeutics, and make him a mere cnrer 
of diwase ; and the consequence is, that excepting tlie 
few who are particularly favored by their sitnatiom as 
public tiH^ohersi the medical fraternity, even of the preeent 
dayi hnvr liulc inducement or opportunity to apply them- 
pi^lvim to the ntudy of the science of human life, with that 
d^vtUtHinosn, and veal, and perseverance, which the pro- 
AMliuli\t»?tii and intricacy of the subject require ; while oq 
ihi^ iUhf»r hand, nimoftt everything by which men can be 
«Hirrupt«Hl, in continually presented to induce them to 
b«HHMn«« \\\^ nif^rt^ panders of human ignorance, and 
di^imivity t and lust ; and if they do not sink their noble pro- 
Anuiimi to the level of the vilest empyricism, it is owing to 
their own nu^ral sensibility, and philanthropy, and love of 
viHU0«and magnanimity, rather than to the discriminating 
tlHHiumgement which they receive from society, to pursue 
ai^ elevated m'ienlilic professional career. 

Thus we see that both the natural and acquired appe- 
tite«i )vrt«|H^n»itiee and habits of man, and all the circum- 
staiH'es of life which act on his natural and moral suscep- 
libilitie«> concur to divert his attention from the study of 
the science of human life* and fix it on present self-enjoy- 
mentt aiul on the purauit of the means of supplying his 
natural aiu) artiticial wants. And hence he is left iofed 
his way to> or gather from what he calls experience* most 
or all the conclusions which he embraces, in regard to the 
laws of Ufe« health and disease. 

This souiee of knowledge is as uUefty frdbcioas as it 
is delusively specions; and the nHm deeply and exten- 
sivaly mankind are bttreyed by it, the more totally blinded 
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io they become to its treachery, and the more zealooaly 
and confidently do they contend for its validity. 

Now what would be thought of a method of studying 
mineralogy or geology, in which the particular feelings 
or impressions of each student, leading to diflbrent, or 
perhaps to contradictory results, should be made the basis 
of procedure ? or what attainments in the knowledge of 
the characters and properties of minerals could be expected 
from such a course ? Yet it is very analogous to the 
manner in which everybody reasons in regard to human 
life, and health, and disease, and general regimen. Every 
person knows from his own feelings and experience, pre* 
cisely what kind of constitution he has, and what agrees 
and what. disagrees with it, and everybody knows exactly 
what agrees and what disagrees with his own stomach ; 
and is taught by his own experience what is best for his 
constitution and his health, and strength, and comfort. 
And surely, if a lady has the headache, she knows her 
own feelings better than anybody else does ; and if she 
drinks a good strong cup of tea, and the pain leaves her 
head, nobody ought to be guilty of so gross an insult to 
her understanding as to attempt to convince her that 
tea is a poison, and that her use of it is a princi* 
pal cause of her headache, for she knows that she 
always feels better after drinking tea ; and from fifteen 
or twenty years experience, she knows that there is no 
better remedy for headache than a good strong cup of tea ; 
for she has been subject to the headache for nearly twenty 
years, and the frequency and violence of the turns have 
gradually increased upon her from the first, till she is 
now obliged to give up all business or pleasures, and takt 
to her bed for the whole day whenever she has a turn, 
which is certainly at often as once a week, and sometimes 
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more frequentt and she has always found that lea is *' the 
sovereignest remedy in the world for headache." 

Who can reason against such facts as these, or have 
the temerity to advance a theory which contradicts the 
universal experience of mankind. We confess that the 
enterprise is an arduous and a daring one, and is cheered 
by no encouraging prospect^ except the possibility that 
mankind can be undeceived in regard to the validity of 
their feelings and their experience, as rules of life. 

We do not, however, wish to convince our fellow-crea- 
tores that they have no feelings nor that they do not know 
when and how much they feel ; but we wish to convince 
them that the kind and degree of their feeling, by no 
means teaches them what causes it, nor the principles 
upon which its existence depends. We are are willing to 
concede to the lady, that she knows best how her own 
headache ye^Zf, and that she knows it is relieved by a cup 
of tea. But does she know either the remote or immedi- 
ate cause of her headache ? Does she know the vital 
properties, and powers, and functional relations of the 
organs of her body, and does she accurately understand 
the healthy and the diseased aflfections and sympathies of 
those organs ? Does she know the qualities of the tea in 
relation to the vital properties and functional powers of 
her system ? Does she know the direct and the ultimate 
eflfects of the tea on her system ? how it produces the 
pleasurable feelings, and how it removes the pain of her 
head ? And does she know whether the very effects t>f 
the tea, by which the parox3rsms of her headache are 
relieved, are not the principal source of her headache^ 
and the main cause of the frequency and violence of the 
paroxysms ? If not, what are her feelings and experience 
worth, to herself or others, as roles of life by which she 
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or any one can judge of the fitness of her habits to the 
laws of life and health? We answer — not a farthing. 
Nay, indeed, they are worse than nothing — ^mere delu- 
sions by which we are decoyed from 3tep to step along 
the specious labyrinths of sensuality and suflering. And 
such, with rarely an individual exception^ is the uniTersal 
experience of mankind. We acknowledge that they 
fedf and that they know whether their feelings are plea- 
surable or paiDful. But do they know physiologically 
how or why they feel, and understand the relation of their 
feelings to the powers and laws of vitality, and to the 
condition and functions of the living organs? We 
acknowledge, that by virtue of a vigorous constitution, 
many may live years, and some even to what we call old 
age, in the enjoyment of ordinary health, in spite of 
habitual violations of the laws of life and health. But 
does this constitute an experience which proves the cor- 
rectness of their habits ? or at least, that those habits are 
not un&vorable to life and health, in certain constitutions? 
Most evidently it does not. 

It has been justly observed by one of the most distin- 
guished philosophers of modern times, that "men in 
their inductive reasonings deceive themselves continually* 
and think that they are reasoning from facts and experi- 
ence, when in reality they are only reasoning from a 
mixture of truth and falsehood. The only end answered 
by facts so incorrectly apprehended, is that of making 
error more incorrigible. Nothing, indeed, is so hostile to 
the interests of truth as facts incorrectly observed.'* * 
And on no subject are men so liable to misapprehend 
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iKti, nd to niiHiirr the ffhlko 
cfieet, «f on ^tt of knmaa life, he rf ih 
Witboat the motl profeaid pigmioli^il, lai puliolnfifil 
knowled^ and dbcrimiDstiom it it aot poaftfe fer tlwm 
to aToid telMeceptiOD. Thej rnmtantly miiHalBft die 
cmum of their fiselings, and mtwmdeiataad die phy ai ok igi* 
cal and pathological character of die feeiingB thrma f -l f aa . 
And judging of the qualities of things by die feelings 
which thejr produce, and without conadeting dnt even 
the most baneful substances may be made die causes of 
pleafiurable stimulation to deprared organs, diej ineritar 
bly confound good and eril ; their fects become febehood; 
their inductions, erroneous, and their experienoe a tissue 
of 6rror and absurdity, which serves only to mislead and 
to betray them'. 

Nothing is more certain, therefore, than that the only 
way by which mankind can attain to correct notions con- 
cerning human life, health, disease, regimen, fcc, is to 
tpply their intellectual powers assiduously to the study of 
human life as a science ; and this will lead them, not as 
mere animals possessed of consciousness and sensibility, 
but as rational beings, over a most extensive and interest- 
ing field of research and investigation. 

Could we seize upon vitality itself, and ascertain its 
essence, we might perhaps be able to reason from its 
intrinsic properties and powers to all conclusions necessary 
for our use, with a more limited extent of argument, and 
much less help from other sciences, than we now find 
requisite. But we know nothing of the essence of life, 
and therefore we can only know its peculitur properties, 
and powers, and laws, by accurately ascertaining the 
character of its manifestations and effects, with reference 
to the ordinary lawi wX properties of inorganic matter^ 
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This neoeeaarily leads us to investigate the hws and 
properties common to all matter, and as fiur as possible, to 
ascertain the primordial form and essential nature of 
matter itself, and this will prepare the way for ns to ascer* 
tain the differences and distinctions between inorganic 
and organic matter, and thus enable us to find out the 
laws and properties peculiar to all organized matter, or alt 
living vegetable and animal bodies, and the difierencei^ 
and distinctions between vegetable and animal bodies, and 
the properties and powers peculiar to all animal bodies, 
and finally bring us to the study of the particular anatomy 
and physiology of man. 

This subject is of immense importance to every humta 
being. Man finds himself upon the theatre of life full of 
susceptibilities, surrounded by innumerable influences, and 
acted on at every point, and he is continually conscious, 
not only of his existence, and of the action of surround- 
ing influences, but of an unceasing desire for happiness. 
Has God implanted this desire as a fundamental prin- 
ciple of action in our nature, merely to tantalize us in the 
vain pursuit of what has no reality ? or is the desire 
itself a living proof that our benevolent Creator has fitted 
us for happiness, not only in a future state, but here, in 
soul and body, and adapted everything within us and 
around us to answer this desire, in the fulfilment of those 
laws of life, and health, and happiness, which He, in 
wisdom and in goodness, has established in the constitu- 
tional nature of things? 

Surely our heavenly Father cannot but prefer our hap- 
piness at every instant of our lives ; and if we are not 
happy, it cannot be because he has not endowed us with 
the capability of being so, and adapted earth and all ter- 
restrial things, to all that he has made us capable of being. 



31S 



8CISNCB OF HITMAN LIFE. 



Our duty in respect to this subject. 



Our disquietudes, and diseases, and untimely deatht 
must therefore spring, not from the fulfilment, but from 
the infraction of the laws of Grod, and it becomes us 
humbly, yet diligently, to endeavor to ascertain those 
laws, and to obey them and be happy, and thus fulfil the 
benevolent purposes of God, and glorify him in our spirits 
and our bodies which are his. 

It is impossible to understand these things without a 
determined and persevering application of the mind. And 
for the sake of important knowledge, we must be willing 
to submit even to the drudgery of that application which» 
at first, is made only with the hope of being rewarded when 
the task is mastered, and hidden things are brought to 
light by penetrating diligence. 



MONTHLY RECORD. 



Cultivation of Forest Trees, — It is to be wished thaC 
the value of trees might be still better understood tbaa it 
is, even by those who take the pains to plant the few that are 
pkinted. The time will come, when trees must be cultivated, 
not for ornament or for shade merely, but for all their various 
and important uses. Then we shall lament that those who 
planted forgot to plant for others, as well as themselves. Even 
now, our spontaneous forests are felled, faster than new ones 
can arise to supply the demand. It has been calculated ''that 
every ship of the line requires all the good wood which can 
be found on fifly acres of woodland; and the ships decay long 
before the forest can grow again.** In France, the cutting of 
the forests, which supply nearly all their fuel, is conducted on 
a very rigid system of economy, enforced by law. 



Beet Sugar. — ^This is a most im|K>rtant article of manufiie* 
Cure in France, and from what we can learn, is becoming stili 
more so. Unlike many other vegetable products, for whieh 
we are often indebted to a single tree or plant, or a small por- 
tion of country, the saccharine principle is one of the most 
abundant in nature ; nnd the question is, how it may be ob- 
tained purest and to the greatest nd vantage. The beet is repre- 
sented to be one of those sacchariferous vegetables which 
yield their sugar with the greatest ease ; and it is by nature 
adapted to culture in northern climates, which can reap no 
benefit from the cane. 

Were the makers of sugar from the maple acquainted with 
methods of refining it, and could they furnish us with a pure, 
crystallized sugar, which we are left to presume the maple 
syrup is capable of yielding, they might perhaps be aWe to 
pre-occiipy, in a measure, the ground which, we venture to 
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predict, will at ■ome fiitnre day be riiored by tbe iiMnraiiiietiife 
of auger firom tbe beet Elxperiment akme can decide die 
queation of tbe reapective advaotagea of tbeae two branchea of 
manufacture, wbeo brought to a bigh atate of iro|>ro¥eineDt. 
No apeciea of maouiacture are more bealtby, if we may ao 
apeak, to tbe national body, or more deaerving of encourage- 
ment, tbaii tboae which thua directly promote cultivation, 
which ought ever to keep up with, and even to go before 
roanufacturea, but which there la too much temptation^ in tbe 
lucrative emolumenta of trade, to neglect. 



Cbbmibtrt applisd to Agricultuee.— This work, pub- 
lahed aonie time aince, ought to be in the pomesaion of 
every intelligent cultivator of tbe aoiL Agriculture, tbe 
first, the nobleit and the moat important occupation and source 
of national wealth, seems to have hitherto made leaa use 
of, and derived less benefit from the researches of science^ 
than almost any other of tbe arts of civilization. The work 
before us is a translation from the French of Mr. Chaptal, a 
learned and practical agriculturist. Almost tlie only English 
work on this subject, is that of Sir. H. Davy. We have in 
the work of Mr. Chaptal an explication of the practical appli- 
eation of the principles of mineral and vegetable chemistry 
•od vegetable physiology in the cultivation of tlie soil, with 
regard to the succession of crops, the improvement of lands, 
^c. Though written with particular reference to the agricul- 
tural interests of France, it wiU be useful everywhere ; for the 
principles of science do not vary with .climate. 

Several important and interesting subjects relating to the 
connection of agriculture and political economy are discussed 
in this work. In conclusion, a variety of topics of the highest 
importance in domestic economy are treated of, together with 
tbe preaervation of the producta of the soil, and the manu&c- 
ture of various articles from them. Most prominent among 
tbe latter is the manufiicture of beet augar, concerning which 
we liave given aome hints in another paragraph. 
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W« only add, tiMt we ragm the eounteDanoe ffiren bf Mr. 
Chftpcillo the tna of ftnnentwIaiiddMlled Hquoiv, and wMi, 
•I laMt, that the Mm philaaophy wbicb, in oar opinion^ k 
ioeuleatea reepectiog tkeio, had bceo expoaed by the trana- 
lator. 



Nothing Madb iif Vain. — Ignorance only could ever bare 
dictated the seolinieot that anything waa made in vain — thai 
ignorance which leads its victim to believe that he is the only 
object on which the good gifts of Providence should have been 
lavished, and, finding things in the universe which he can neither 
understand nor make use of| impiously to deem them useless, and 
made without a purpose. But he wlio considers the myriads 
of beings besides those of his own race, which are nourished 
by the hand of Providence, and the thousand purposes to be 
worked out in the great laboratory of nature, of the very ex- 
istence of which, much more their need and means of fulfil- 
ment, he is ignomnt, will never be hasty to conclude of any- 
thing, that it exists ^ in vain.** It were strange indeed, if the 
Father of creation should reveal all his purposes to one of 
bis feeble creatures, and teach his deepest mysteries to him, 
to whom bis own existence is an inexplicable mystery. Sci- 
ence never fails to teach him who pursues it in the love of it, 
more and more to mistrust himself; and the farther onward 
be pursues its paths, the more insignificant does he feel him- 
aelf to be, as he sees its intermin|i|^A®lds spreading wider 
before him, beyond the very b^Hp of which he does not 
aeem to have progressed. w^ 



Lardnxr on the Steam Engine. Second American edi- 
tion, with Notes and Additions, by James Renwick, of Co- 
lumbia College. £. L. Caret & A. Hart, Philadelphia. — 
This, we hesitate not to say, is one of the best and most 
perspicuous and intelligible treatises which we have, on that 
masterpiece of modem art and ingenuity, the steam engine. 
The commodious size of this volume, and the valuable infor- 
mation with which its pages abound, ought to insure it a place 
in every library. Living as we do, surrounded almost by tbe 
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■moke of steam eDgines, a genenl aoqaaintanoe with their 
flnicture and history, at least, ought to fbrin a portion of 
every one's stock of information. And, as we have said, we 
.know of no better book than this, none at once so clear, and 
compendious, and within the means of common readers to 
obtain, on this subject. 



- Color of Flowers. — Out of 435 species of plants and 
flowering shrubs indigenous to our soil, in New England, 
including nearly all the most common species, bearing con- 
spicuous flowers, 180 species bear wbite flowers, and 117 yel- 
low. Only 90 are red, and 48 blue ; and of the former, only 
about three or four bear proper scarlet, or brilliant red flowers ; 
and there are said to be none native in England. If in the 
above estimate, the green, (or, in the language of botanists, 
colorless,) and inconspicuous flowering plants had been in- 
cluded, the proportion of showy flowers would appear much 
more inconsiderable. 
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HISTORY OF TELEGRAPHS. 



BY J. R. PARKER, 



Words. Languages. 



A VERY learned French writer justly observes that 
" words are the bond of society, the vehicles of knowledge, 
the basis of the sciences, the depositories of the discoveries 
of a nation, of its knowledge, its cultivation, its ideas. 
' The knowledge of words, or language, therefore, is an 
indispensable means of acquiring things." 

Of languages there are two general classes, written 
and unwritten. The savages comprehend only the latter, 
because they never have been accustomed to the use of 
letters, but communicate their ideas by sounds, or through 
the medium of the ears. Among the class of written 
languages are those in which ideas are communicated by 
characters or signs addressed to the eye, with a pen, 
brush or types, flags or telegraph signals. This fact will 
doubtless call the attention to the great diversity of signs 
and modes adopted to hold communication. 

It may truly be said that of all the ingenious inventions 
to hold intercourse, none exceeds in simplicity, and cer- 
tainly none equals in rapidity, the telegraphic system of 
language. 

The word telegraph is derived from two Greek words, 
teele, at a distance, and grapho^ to write, cv indicate by 
signs ; as telescope is derived, in like manner, from the 
Greek words teeU^ at a distance, and icopeo^ to see 
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Rapidity of the telegraph. Its antiquity. 

Another name is also taken from the Greek, semaphore^ 
from sterna^ a sign, and pkeroy to bear or carry. 

There are no means of conveying intelligence with a 
rapidity equal to that of the telegraph ; * for with the 
exception of the scarcely perceptible delay at each station, 
necessary to repeat a communication, its rapidity may be 
compared to that of light itself. 

A perfect telegraph system should be sufficiently co- 
pious to communicate, by signs, all that could be conveyed 
by writing. This art was not unknown to the nations of 
antiquity. Signals of different kinds have been em- 
ployed from the earliest periods of history. The}' were 
sometimes addressed to the eye, and sometimes to the 
ear. The manner of communicating is variously stated; 
by fire signals, flags, shutters and arms, fixed upon a post, 
displaying a variety of positions, denoting the several 
letters of the alphabet, singly and conjoined. As far as 
the ancients were acquainted with it, we find mention 
made of it by Homer, iEschylus, and Julius Africanus. 
Livy, Vegetius and Plutarch slate that the Roman gene- 
rals used such signals ; and they have been used among 
the Chinese, Scythians and Gauls, and almost all barba- 
rous nations. Polybius invented a mode of indicating 
the letters of the Greek alphabet by the display of torches ; 
but the communications were made between two stations 
only.t 

We have no positive information that any methodized 
codes of signals were used in the fleets of the ancients, 
but such commanders as Themistocles and Conon must 
have directed their marine operations by so obvious a 
mode as by signals made by flags or lights. That flags 
were made use of is evident ; for it is written that if the 
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Introduction of the teleg^raph system in England. 



ship which carried Jigeus to Crete returned in safety, a 
white flag was to be hoisted. 

In the reign of Queen Elizabeth, we meet with the 
first regular sets of signals and sealed orders to the com- 
manders of fleets, wliich were to be opened and acted 
upon when a certain latitude was attained. Jnmes the 
Second, when admiral, was the first who introduced a sys- 
tem of methodized signals, by means of which, divisions 
of fleets, as well as single ships, could be directed to act 
in any specific manner. Previous to his time, the prin- 
ciples of co-operation, connected procedure, and change of 
position adapted to circumstances, were very imperfectly, if 
at all understood. When once an action commenced, every 
idea of regulating its farther progress was abandoned. 
The degree of naval science then practised became nearly 
useless ; and daring resolution, and the physical power of 
grappling with the enemy, decided the fortune of the day. 

The Duke of York, (afterwards James the Second,) 
first adopted a scientific formation of line, and an order of 
battle calculated for various situations in respect to the 
enemy, their number, and the state of the wind and 
weather. The Duke's fighting and sailing instructions, 
classed according to their various heads, were referred to 
by a specific signal pointing to each movement or ma- 
noeuvre of the class. The ground work, resting upon 
unchangeable general principles, though it may have 
received many additions, and may have been simplified 
by the numerical order of signals^ remains to this day as 
the basis of evolutions, and the germ from which has 
sprung the British naval code. 

Le P. Hote, in his Art des Armtes Navales, printed at 
Lyons in 1727, has given a system of signals with sails* 
varying flags, and guns fired at slow and quick time, at 
night. Some of his signals were of a clumsy description, 



S20 HISTORY OP TELEGRAPHS. 

InventioD of the modern telegpraph in France. 



such as the suspending a water cask from the yard arm, 
to indicate want of water, and a large hatchet, to show 
the want of wood or fuel. To express a numeral^ he 
recommends hoisting up and lowering a certain flag, till 
the number meant was thus counted out. 

Many years after, a species of day and night telegraph 
was known to have been put into operation by the Mar- 
quis of Worcester. It was constructed upon the lettering 
plan, but what were its form, and manner, and principle 
of operation, does not appear. 

Monsieur Amontons, a Frenchman, recommended the 
holding up of large letters, to be viewed through tele- 
scopes. Dr. Hook was also the inventor of a land tele- 
graph, with a dictionary, upon the numerical plan, dedi- 
cated to the Royal Society of London. Kircher also hit 
upon a similar invention ; but a Monsieur de la Bour- 
donnais, a Frenchman, brought this plan to considerable 
perfection. The telegraphing of words and sentences 
was known to the ancients. But during the French 
revolution, which was prolific in everything that tended 
to develope the resources of the human mind, a report 
was made to the National Convention, by a Monsieur 
Chappe, of the modern telegraph. This machine con- 
sisted of an upright post, w^ith a bar of wood, or balance 
beam, eleven or twelve feet long, moving on its centre 
across the top, like a scale beam, and having at each 
extremity shorter bars, called indicators, which likewise 
tamed upon their respective centres. All the requisite 
combinations could be made, by placing the large and 
the smaller bars either horizontally or vertically, or at 
different angles with the horizon. The use of it was 
eomplicated. 

Lord George Murray constructed a six shutter tele- 
{papl\, timied with pulleys connected with cranks below. 
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Shutter Telegraph. Soma- horic Te oj^ aph. 

in such a manner that the whole surface or the edges of 
the shutters might be exhihiled to the eye, according 
to the required signals. This shutter telegraph gives 
sixty-three combinations. Its practice and use have been 
superseded, in England, by the introduction of Sir Home 
Popham's semaphore telegraph, which consists of an up- 
right post or mast, with two semaphoric arms moving 
vertically on their respective centres, one at the top, the 
other half way down ; each arm being made to perform 
an entire revolution, and turning with facility and de- 
spatch, so as to take any position that may be refjiired — 
differing however from each other in principle of motion, 
degrees of power and mechanical contrivance. 

The principle of semaphores, or the projection of an 
arm from a mast, originated in France. Its powers de- 
pend upon the number of arms or wings attached to the 
mast. An extension of operations is efiected by the ad- 
dition of balls and flags. It includes three distinct prin- 
ciples : the first is the projection of an arm or wing from 
the top or the side of an upright post ; the second is 
the construction or mechanical contrivance, by means of 
which the numerals are made, and the combinations 
formed ; the third principle comprehends the limits of 
power furnished by the single and compound action of 
the wings. 

It is very desirable that telegraphic communication 
should be rendered general or universal. The celerity of 
intercourse which would then be established would, in 
the abstract, confer incalculable benefit on mankind, and 
would be particularly subservient to the interests of com- 
merce, and of all mercantile transactions, while science, 
philosophy and belles lettres would be materially aided 
by a speedy communication of discoveries and improve- 
ments tending to the advancement of human kflowledge. 
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This tnenilT mud social interchange of the results of 
study, and ot |wv>ject$ of general utilitVt would strengthen 
the priocif^ of civiltzaition. would maintain a mutual 
^ood wilK and« in cherishing the kindly affections of the 
heart. woii:d he a powerful means of maintaining the 
Illations of amity and peace among mankind. 

Sens:bie of the operose and creeping tediousness of 
the let*.ering plan, and having fully experienced the mani- 
l«v^t di^dvantages and the total ineligihility of working 
by hea\'y and complicated combinations, in lieu of the 
ascertained simplicity of the numerical plan, I have estab- 
lished a rule that every telegraph station is to keep up 
its conversation signal, till the next station has been 
seen to take it up accurately ; and as combinations are, 
as it were, a complex study, a person might, under such 
a perpetual exertion of thought on things difiering but 
little, be apt not to remember precisely the combination, 
even on his own telegraph. By a constant, close, and 
strained attention, these errors and mistakes may not be 
so liable to happen ; but this very necessary attention 
must, unavoidably, occasion the taking up of a great deal 
of time at any station along an extensive line. Besides 
all this, much time is comparatively lost in reading off 
the combination at each station, on the part of the obser- 
ver at the telescope, who must frequently be obliged to 
repeat what must be nearly new to him, and to those 
working the telegraph. Thus it appears that, so far 
from accelerating communication by the use of trouble- 
some combinations, it may be proved experimentally, that 
it is a mode not only more tedious, but much more liable 
to error and uncertainty than any other mode, indepen- 
dently of the increase of expense in enlarging the tele- 
graph, and obscuring its visibility, of whatever description 
kmay bS. 
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The numerical plan^ on the contrary, is so simple and 
familiar, that mistake is next to impossible. The persons 
employed have only to recollect the movements of the 
arms indicating the numerals, and they are set up in an 
instant, without hesitation or doubt; and where a tele- 
graph is singie, class and column are indicated in quick 
succession, and probably more quickly than combinations 
in any instance. An auxiliary arm for expressing the 
classes is particularly recommended. In this case, the 
operation will be beyond comparison, more convenient, 
more easy, and infinitely quicker, than working by com' 
hinations.^ 

The telegraph language is not to be confined to one 
nation, being founded upon the basis of numerals, which 
are almost a universal written language ; telegraphic 
^igns become easier than any other to be adapted to the 
different languages of the world. The French and Eng- 
lish languages are so generally cultivated and known, 
that a telegraphic dictionary should be had, embracing 
those languages: these dictionaries, to be unexceptionable, 
ought to contain all the articles to be enumerated and 
exemplified. The first of the dictionaries of universal 
application must have an alphabetical arrangement of 
French vocables, phrases, sentences, and of all other 
useful articles, in columns of classes. In the column 
immediately attached, the precise translation of each 
FrencJ^word would be inserted, without, of course, any 
alphabetical order. The second requisite Dictionary 
would be precisely the reverse of this, as the English 
words, phrases and sentences would be alphabetically 
arranged, in the first or left hand column, while the 
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French translation would be inserted in the contiguous 
right hand column. 

In this case, each nation would be provided with two 
dictionaries. One party would know the French meaning 
of the marginal numbers telegraphed in the right hand 
attached column of French translation, while the other 
party would telegraph his answer by means of the Dic- 
tionary of French alphabetical arrangement, and the 
other party would find the import of each number tele- 
graphed. French being more generally understood than 
English, all other nations might make use of the French 
dictionary of alphabetical arrangement, and the answer 
might be returned from the same dictionary. It will 
readily be seen, that by this simple expedient, foreign 
nations would be greatly benefited. 

The use of marine telegraphic flags is of vast impor- 
tance to a great commercial country, possessed of such 
an extensive sea coast as the United States, not only in 
continual intercourse with each other, but with the whole 
commercial world ; and certainly nothing can be more 
important than the means of facilitating that intercourse, 
and promoting the comfort and safety of those engaged 
in carrying it on. The marine telegraph flags (so called) 
are six in number, and correspond to the six positions of 
die semaphoric telegraph for operations on land. Their 
use rests upon the same principle, denoting the numerals, 
1, 2, 3, 4, 5, 6. They are each bltte and white, and of the 
same size, with duplicate numbers of each flag. To 
these is added a conversation flag, which, like the indica" 
tor of the semaphoric telegraph, shows that the vessel 
making the signal wishes to converse ; many thousand 
changes and combinations can be made, designating the 
words, phrases and sentences, contained in the telegraph 
dictionaries. By these means, ships at sea can communi- 
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cate with each other at the distance of several miles, and 
when they approach to the coast, can hold communication 
with the semaphoric land telegraph."^ 

It is well known that the British government have 
established lines of telegraph from the Admiralty, near 
the house guards in London, reaching to several out posts 
on the sea coast, upon the semaphoric system, and adapted 
to the numerical principle of operation. Another com- 
mercial line of semaphoric telegraph communication is 
also established from the port of Liverpool to Holyhead 
in Anglesey, extending along the Welsh coast, under the 
direction of the trustees of the Liverpool Docks. To this 
very necessary and useful concern, is attached numerical 
flags, denominated the Holyhead flag system, adopted by 
a very large portion of British vessels sailing from that 
port. This Holyhead system embraces the nine numerals 
and cypher ; its alphal)et is divided by nine classes, and 
never exceeds those figures in making a communication ; 
and furnishes vessels* designating flags of three numerals 
only, commencing at the unit 1 and progressing to 999. 

It must be apparent to every one, that this invention is 
of incalculable value in case of war, when rapid commu- 
nication of intelligence may be of vital importance to the 
whole population of a town, a city, or even the country 
at large ; in ordinary times of peace, and in the usual 
course of commercial business, when we consider its 
utility, in the preservation of property, and above all, the 
lives of our seafaring brethren, we cannot sufiiciently 
appreciate the great value of this invention. 

The application of the art to other subjects, will natu- 
rally follow the progress of those rapid improvements 
which are the characteristics of the present age. If we 
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look at the state of commercial affairs in general, we 
must be aware what a change has taken place in the 
transmission of intelligence relating to business, within a 
few years past, and it would seem too, as if every new 
impulse, rendered it necessary to add new energy to our 
means of communication. May we not expect that the 
demands of business may soon lead to the establishment 
of telegraphic communications between our principal 
cities ? It cannot be deemed too presumptuous to predict 
such an event, when we witness the extraordinary re- 
sources of this growing country, when we observe the 
wonderful results of an intelligent and active population, 
incessantly occupied in developing their powers and 
resources, and stimulated by the circumstances in which 
they are placed, to greater and more intense exertion, 
than the same number of people have probably ever been ; 
when we see too, that all ordinary calculations, founded 
upon the precedents of other nations, fall short of what is 
here accomplished ; — when we witness all this, we cannot 
believe that it is being too sanguine, to expect the applica- 
tion of the telegraph to a vastly greater extent than we 
have yet seen. 

How is it, that even the rapidity of the public mail is 
not sufficient to satisfy the demands of a business com- 
munity, and we therefore see the editors of newspapers, 
at an enormous expense, establishing private expresses to 
convey intelligence from the seat of government to our 
principal cities ? It is because the measures of the gov- 
ernment are of vital consequence to the business as well 
as the political rights of the citizens. We therefore cannot 
believe, that it is being to sanguine to expect the early 
establishment of a permanent line of telegraphs through- 
out the Union. 
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NOTES. 



NOTE A. 

Instnnces have been known of the transmission of impor- 
tant intelligence at the rate of one hundred and fony-four 
miles in a minute — more than eleven times the speed of 
sound, and seven times faster than a C4mnon Imll. Not twelve 
yeara since, the French papers stated tliat three thousand 
messages could be conveyed from Paris, in one day, to any 
exii-emity of France, and that answers could be received to 
them. 



NOTE B. 

It is both curious and instructive, to sec the reflections of 
Polybius upon the imperfect plans adopted in the earlier ajcrcs, 
and the hijrh state of perfection to which he considered h\^ 
system to have been brouj^lit. He makes the comparison in 
the same lan^rnjige that we should use in ccntrastii:g the ini- 
])rovement8 of the present day with those of his, and that pos- 
terity will perhaps apply to ours. »*In former times," sa) a 
he, "the manner of communicating was too simple, and the 
invention, upon that account, lost many of its advantages." 
CEneas, who composed a work on the art of war, perceiving 
the defects of this method, added some little improvement to 
this invention, but was very far from carrying it to that degree 
of perfection which the thing requires. 

OEneas's mode of telegraphing was by writing sentences 
on boards fixed perpendicularly in a circular piece of cork, 
which nearly fitted the mouth of a vessel full of water, and 
furnished with a stop cock. On raising a torcli at the first 
station it was acknowledged at the second. On showing a 
second torch, both stop cocks were turned simultaneously at 
both stations. When the sentence meant had descended to 
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tbe erl|;^ of the %ef«el, Inr the flow of die water, a lorcb raised 
WBH a ffigruil (or turning ibe cocke, by wbicb ingenious con- 
trivanre, the fMr-reon at the second station found the same sen- 
ierift W\^\ with the orifiec of the respeL 

PolvhiiJs KiVJ<, "The last method which I shall mention 
wan invented either by Cloxenus or Denu>clitiJ», but perfected 
Xny myself. This method is precise, and capable of signifying 
everything that happens, with the greatest accuracy. A very 
exact attenti<in, however, is required in using it. It is this 
which follows: 

"Take the twenty-four letters of the alphabet, in order, and 
divide it into five parts, with five letters in each. In the last 
fkirt, indeed, one letter will l>e wanting ; but this is of no im- 
portance. Then let those who are to give and receive the 
ftignnls write upon five tablets the five portions of the letters, 
in tln'ir pro|)cr order, and concert together the following plan: 
— That lie, on one Hide, who is to make the signal, shall first 
mii«e two lighted torches, and hold them erect, till they are 
answered by torches from the other side. This only serves 
to show that they are on both sides ready and prepared. 
That aAerward.s ho again who gives the signal shall raise 
first sumo torchts upon the lefl hand, in order to make 
known to those on the other side, which of the tablets is to 
Ik5 inspected. If the first, for example, a single torch ; if the 
Rccond, two ; and so of the rest. That then he shall raise 
other torches upon the right, to mark in the same manner, to 
those who receive the signal, which of the letters upon the 
tablet is to bo observed and written. When they have thus 
regtdntcd their plan, and taken their respective posts, it will 
bo neeessary fu*sl to have a dioptrical instrument, framed with 
two holes or tul»es, one for discerning the right, and the other 
the lef\ hand of the pei-sou who is to raise the torches on the 
opposite side. The tablets must be placed erect, and in theur 
proper order near the instrument. And upon the right and 
left, thert> should be also a solid fence of about ten feet in 
length, and of the height of a man ; that the torches, being 
raised along the top of these ram)>arts, may give a more 
certain light, and when they arc dropped again, that they luay 
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also be concealed behind them. When all things are thus 
prepared, if it be intended, for example, to convey this notice — 
*^that some of the scildiers, about one liundre<i in number, are 
gone over to the enemy" — it will be necessary in the first place 
to choose words for this purfM)se which contain the fewest 
letters. Thus if it be said, ** Cretans a bunded have deserted,'* 
tbe same thing is expressed in less than half of the letters 
which compose the former sentence. These words, then, 
being first written down, are communicated by the means of 
torches in the following manner : — ^The first letter is Cappa, 
(C) which stands in the second division of the alphabet, and 
upon the second tablet. The jierson therefore who makes tbe 
signal first holds up two torches upon the iefi, to signify thAt 
it is the second tablet which is to \ye inspected ; and atlerwarda 
five upon the right, to show that Cappa is the letter which he 
who receives the signals must observe and write ; for Cappa 
stands the fiAh in the second division of the letters. Then 
again he holds up four torches upon the lefi, because Rho, 
(R,) is found in the fourth division ; and two upon tbe right, 
to denote that it stands the second in that division. From 
hence, the fierson who receives the signal writes Rho, (R,) 
upon his tablet; and in the same manner all the rest of tbe 
letters. 

"By this method, an account of everything that happens 
may be conveyed with the most perfect accuracy. It is true, 
indeed, that because every letter requires a double signal, a 
great numl)er of torches must l)e employed. If the necessary 
pains however l»e used, the thing will be foimd to be very 
practicable. In both these methods, it is princif)ally requisite 
that the persons employed should first be exercised by prac- 
tice, that, when a real occasion happens, tlie signals may be 
made and answered without any mistake.'* 

NOTE C. 

The Seraaphoric Telegraph used in Boston Harbor consists 
of an upright post, having a small movable arm at the upper 
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eod, called the indicator, and two larger arms at convenient 
distances below the indicator. The indicator (which is used 
by itself, for the single purpose of refeiTing to the classes of 
the alphabet in the Dictionary) and the arms, may be placed 
each in six different fiositions. These several positions denote 
the numerals from one to six, so that the two arms together 
can take twice six, or twelve positions; and this number, by 
the familiar principle of permutation, afibrds sufficient changes 
to express any numeral from one to hundreds of thousands 
upon the numerical plan. 

With the semaphoric telegraph are used three liooks like 
dictioitarics, containing sets of numerals placed in order, with 
tlie words denoted by them standing against tliein, exactly 
upon the principle of a dictionary of any language. The tele- 
graphic dictionary only differs from any other in having a 
series of numerals, instead of a series of words, imder each 
letter of the alphabet, with the meanings of the number af- 
fixed to them ; just as in a French dictionary, for example, 
the French word would be put first, and then the English 
meaning by its side. Now the arms of the telegraph, being 
placed in certain positions, denote particular numbers. The 
observer, then, upon seeing the positions of the arms, looks 
into his telegraphic dictionai7 for the number denoted by the 
indicator, referring to the class or letter of the alphabet under 
which the commimication may be foimd ; and afterwards, by 
tlie side of the number denoted by the arms, he finds the 
word signified by it. This is a general view of the principle 
of the invention. The numerical dictionary embraces, so far 
as can be anticipated by experience, all the questions and an- 
swers which are likely to occur between vessels at sea, or at 
the telegraph stations along the coasts. ]t contains also a list 
of numerals, designating the names of nearly two thousand 
vessels which have adopted the semaphoric numerical system, 
together with the names of all the principal countries, ports, 
towns, cities, rivers, headlands and harbors. 
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NOTE D. 

The arrangement of tlie marine telegraph flags is shown 
at the heginning of this tract. 

To exemplify more fully the great utility of the Flags or 
Marine Telegraph, I am happy to add the following communi- 
cation from an intelligent navigator and merchant of this port, 
Bryaxt p. TiLDEN, Esq., whose authority as a practical man 
gives the greatest weight to his statements and opinions : 

"The first time (hy way of illustration) 1 experienced the 
advantage of flag conversation was in the year I8I0. We 
saw five hig ships spread in line, by signal orders, to prevent 
our passing them. Having proper dncumcnts to inform of 
peace, we ran up our colors and stood for the centre hliip. 
The boarding officer on being satisfied, said — *Run up your 
ensign in the fore rigging ; that is our signal agreed upon to 
inform the squadron, that ptdce between our nations has been 
n.nde ; and it will save you the trouble of being overhauled 
and detention.' 

"After informing the officer of Bonaparte's escape from the 
island of Elba, he directed us to hoist the ensign in the main 
rigging, saying, *That is a signal to inform of newsJ* The 
seventy-four, and four frigates, were at the time sailing in a 
lazy cruising manner, but innnedintely on seeing our last 
signal, the Admiral began conversation with the fleet ; and, as 
if by magic, up went top gallant mast yards and booms, 
and in twenty minutes they were under a crowd of canvas. 
The officer seeing the signals from the Admiral, said, * That is 
for me to go on board, and for all hands to get to Old England 
as soon as we canJ* Without these talking flags it would have 
taken hours to have communicated three such important 
points by means of boats or otherwise. 

" One more instance happened a year before the last, when 
I was going in company with several English captains from 
Macao to Whampoa in an English schooner packet. When 
in sight of the shipping, tide turned down river, and it being 
calm, we came to anchor. Fortunately the packet had eon- 
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versation flogs, and on signal being made, down came four 
boats to take us up to Canton, where otherwise we should not 
have reached until the next tide. 

** Sometimes a boat cannot live u|>od the sea, and it may 
blow A galo, which prevents speaking. Our Conversation 
FlagSy in such cases, obviate all difficulties." 



SEMAPHORIC SIGNAL LIGHTS, 



FOR IfOCTURNAL COHMUMCATION. 






s— s 



3 




iii 



s^ 




6 



COMBUSTION. 



BY R. A. COFFIN. 



Queries suggested. Former views on the subject. 

The fact that fire will not burn without the presence 
of air, is universally known. Perhaps in many minds, 
while contemplating this fact, such inquiries as the fol- 
lowing have arisen : — What is the reason that the pres- 
ence of air is necessary ? — How does the air act on the 
fire to make it burn ? — Does the fire produce any efiect 
on the air which comes in contact with it? and if so, 
what effect ? — What is fiame ? — how is it produced ? and 
what becomes of it, when extinguished? In many in- 
stances, probably, the inquirer has found himself unable 
to obtain any satisfactory answer to his questions. But 
it is by inquiries like these that truth is discovered. 

For a long period, the views which prevailed among 
philosophers, in regard to the nature of that operation 
which we call combustion, as well as to the laws by 
which it is regulated, were very erroneous. The name 
of phlogiston was given to the agent by which the process 
of combustion was supposed to be effected. Hence this 
theory is often called the phlogistic theory. Every com- 
bustible body, said the advocates of this theory, contains 
a quantity of phlogiston. Some bodies are more combus- 
tible than others, because they contain more phlogiston, or 
give it out more readily. Some bodies contain no phlo- 
giston, and are therefore wholly incombustible. When a 
19 
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body bums, it gives out phlogiston. The light and heat 
are occasioned by the violent agitation of the phlogiston, 
at the moment of its escape from the burning body. The 
reason why a body which has been burnt once cannot be 
burnt again is, that it has lost all its phlogiston. — Such 
was the theory which philosophers taught, and in which 
their hearers for a long time acquiesced. Without exami- 
nation — without experiments — the existence of phlogis- 
ton was assumed, and on this assumption, a theory was 
framed, by which it was supposed that all the phenomena 
of combustion could be explained. No one could tell 
what were the properties of this powerful agent, for no 
one had ever obtained it, or even seen it. Still, however, 
its existence and influence were spoken of with as much 
confidence as if it were equally well known with air or 
water. 

The discovery of oxygen by Dr. Priestly, in 1774, pre- 
pared the way fqr the overthrow of the phlogistic theory; 
and the experiments of Lavoisier, made not long af\er, 
proved that burning bodies, instead of giving out phlogis- 
ton, absorb oxygen. In order to a clear understanding of 
the philosophy of combustion, it is necessary to know the 
leading properties and characteristics of oxygen; and 
these, therefore, will now be stated. 

Oxygen is a colorless, tasteless and inodorous gas. It 
is perfectly invisible when in a state of gas — and this is 
the only state in which it has ever been obtained pure. 
It is a little heavier than atmospheric air, about in the 
proportion of 1^ to 1. It forms about one fifth of the 
atmosphere, and eight ninths of water ; and enters more 
or less into the composition of nearly all vegetable and 
animal substances. Many minerals contain it in large 
quantities. In short, no other material substance is so 
extensively diffused as oxygen. The most striking prop- 
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erty of this remarkable substance is its power of exciting 
and supporting combustion. A candle or wax taper, 
freshly extinguished, is relighted on being immersed in a 
bottle of this gas. A watch spring, or piece of iron wire, 
will bum as readily in oxygen as paper will in common 
air. All that is necessary to exhibit this phenomenon is, 
to affix a piece of tinder to the watch spring or the wire, 
light it, and immerse it in the gas. The metal will 
immediately take fire, and burn with a most beautiful 
and brilliant light. Oxygen is never found in nature in 
its pure, uncombined state. In many cases, however, it 
is not difficult to separate it from the substances with 
which it is combined, and thus to obtain it in sufficient 
quantity, and of requisite purity, for performing various 
interesting experiments. The substances from which it 
is most generally obtained are oxyde of manganese, chlo- 
rate of potash, red lead and nitre. By strongly heating 
these, the gas will be given off. 

As the terms combustible and supporter of combustion 
will frequently be used in the following pages, it may be 
well briefly to state the meaning of these terms, and the 
theory which gave rise to the use of them. Substances 
which will burn are called combustible ; those which will 
not burn, themselves, but in which other substances will 
burn, are called supporters of combustion. Thus hydro- 
gen gas is called a combustible, but not a supporter of 
combustion ; because it will burn itself, but other sub- 
stances will not burn in it. Immerse a candle in this 
gas, and it will be extinguished, while, at the same time, 
it will set fire to the gas. It was formerly supposed 
that the properties of a combustible body, and those of a 
supporter of combustion, were so utterly incompatible 
with each other, that they could not exist together in 
the tame body. This supposition is now known to be 
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incorrect, as there are some substances which will both 
born themselves and allow others to bum in them. It is 
not, therefore, strictly proper to regard combustibles and 
supporters of combustion as two distinct classes of bodies. 
Still, however, this classification is often made, and as 
these terms are frequently found to be convenient, they 
may perhaps be used without injury, except in cases in 
which great accuracy is required. In accordance with 
these views, and with sufficient accuracy for our present 
purpose, combustion may be defined, the combination of a 
supporter of combustion with a combustible body, attended 
with the disengagement of light and heat. 

For a long time after the discovery of oxygen, it was 
supposed to be the only supporter of combustion in exist* 
ence. The researches of modern chemists have, however, 
brought to light several other substances which appear to 
possess the same property ; though it is supposed by 
some that these substances contain oxygen, and that to 
this they owe their power of supporting combustion. 
However this may be, they are of little importance, in 
comparison with oxygen ; and in a sketch like this, it is 
perhaps sufficient merely to give their names. These 
are chlorine, iodine, fluorine and bromine. One or two 
others may possibly deserve to be reckoned in the list, 
but their claim is at least questionable. In fact, aU 
common cases of combustion are produced by the union 
of oxygen with a combustible substance. If a candle be 
covered with a tumbler, or anything else, in such a man- 
ner as to prevent the access of air, it will bum for a short 
time, and then go out ; and the time that it continues to 
bum will be found to depend on the quantity of air 
enclosed with it. Some substances have so strong a 
tendency to combine with oxygen, that when made to 
burn in a confined portion of air, they will continue to 
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bum till there is scarcely a particle of oxygen left. Such 
is the case with phosphorus. Other substances have va- 
rious degrees of affinity for oxygen. A candle, enclosed 
as above mentioned, is extinguished while yet a consider- 
able portion of the oxygen remains unconsumed — thus 
showing that its affinity for oxygen is considerably less 
than that of phosphorus. Some of the metals have so 
little affinity for oxygen, that it is extremely difficult to 
bum them. Such is the case with gold and platinum. 
No metal, however, is absolutely incombustible. Tlie 
comhustihUity of a body iii common air is in proportion 
to its affinity for oxygen. 

Though the nitrogen of the atmosphere does not aid 
in producing combustion, it is nevertheless highly useful. 
If the atmosphere were pure oxygen, our stoves would 
bum together with the fuel put into them ; our culinary 
vessels would take fire almost as readily as tinder does 
now ; and a building on fire would bum with a violence 
and a rapidity which would render the idea of extinguish- 
ing it preposterous. The Creator has wisely combined 
the oxygen and nitrogen of the atmosphere in such pro- 
portions that, while the power of supporting combustion 
is still amply sufficient for all the common purposes of 
life, the fearful consequences are prevented which would 
result from the unrestrained action of pure oxygen. 

In regard to the heat and light produced by combustion, 
various opinions have been entertained. Indeed, the 
question how combustion produces light and heat is not 
now fully settled. It is not strange that this question 
should attract the attention of inquiring minds. A few 
sparks of fire, scarcely sufficient to produce any percep- 
tible heat, are communicated to a mass of combustible 
matter: portion after portion of the mass kindles, and 
400D the whole of it is in a state of vivid inflammation, 
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sending forth light and heat in ahandance. Whence do 
this light and heat originate ? Were they contained in 
the air, or the comhustihle ; or in hoth ; or in neither? 
If contained in either, why did we not see the light and 
feel the heat hefore ? If not contained in either hefore, 
how came they to be here now ? We know too little 
of heat to give very definite answers to these qnestions, 

Liayoisier, a celebrated French chemist, endeaTored to 

explain the evolution of heat during combustion on what 

is called the doctrine of lateTtt heat. It is well known 

that bodies, in passing from a solid to a liquid, or from a 

liquid to an aeriform state, absorb heat. Thus ice absorbs 

heat in turning into water ; and water does the same 

in turning into steam. If we place a quantity of cold 

water over a fire in one vessel, and an equal quantity of 

ice over a similar fire in another vessel, the water will 

become almost boiling hot before the ice is aU mehed, 

while the water formed from the ice will not appear to 

have increased in warmth at all. Now as both were 

equally exposed to the action of the fire, it appears that 

the heat which entered into the ice exists in a latent or 

imperceptible state in the water produced by the melting 

of that ice. It is therefore called latent heat. Again, if 

a quantity of water, as cold as it can be without freezing, 

be placed over a fire and made to boil, and then kept 

boiling till it has all passed ofif in vapor, it will be found, 

if the heat has been applied uniformly, that the time 

occupied in making the water boil is but about one fourth 

as long as that occupied in boiling it away — thus showing 

that much more heat exists in steam than in Ixnling water. 

But the steam will afford no indications of this greater 

quantity of heat. As bodies, in passing from a solid to a 

liquid, and from a liquid to a gaseous state, abaoib beat, 

80 when the opposite changes take place, the aetkui (tf 
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the body on heat is reversed. If we place a thennometer 
in a vessel of water, and let it remain there till the water 
freezes, the mercury, when the water begins to freeze, 
will rise several degrees — thus showing that the water, 
in passing from a liquid to a solid state, gives out heat. 
A striking exhibition of the same principle is found in 
the slaking of lime. If water be combined with lime, 
in any proportion not exceeding nine parts of water to 
twenty-eight of lime, the mixture will remain dry, show- 
ing that the water is no longer in a liquid state. A great 
degree of heat will also be produced, resulting from this 
change in the state of the water. In fact, bodies, in 
passing from a liquid to a solid state, give out just as 
much heat as they absorb in passing from a solid to a 
liquid state. And in passing from an aeriform to a liquid 
fitate, they give out just as much heat as they absorb in 
passing from a liquid to an aeriform state. A melted 
metal, in becoming hard, gives out as much heat as it 
took to melt it. Water, in becoming ice, gives out as 
much heat as ice absorbs in becoming water. And steam, 
in becoming water, gives out as much heat as water 
absorbs in becoming steam. 

From the doctrine of latent heat, which has thus been 
illustrated at some length, many chemists endeavor to 
explain the heat produced by combustion. The oxygen 
of the atmosphere, say they, unites with the burning 
body, and in so doing, passes from a gaseous to a solid 
stale ; and consequently, gives out the heat which pre- 
viously existed in it in a latent state. But there are 
various circumstances which show that this explanation 
i« not, in all cases, admissible. In the explosion of gun- 
powder, for instance, the oxygen which combines with 
the powder is not changed from a gas to a liquid or a 
jolid, bat, on the contrary, the powder is changed from a 
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solid into gases ; and yet a very considerable degree of 
heat is produced by the explosion of gunpowder. The 
fact that bodies may be inflamed by friction furnishes 
another objection to the theory under consideration. It 
is well known that by powerful and long continued fric- 
tion, many bodies may be set on fire. In those cases in 
which oxygen is present, it may be said, and probably 
with truth, that tbe oxygen combines with the substances 
rubbed, and thus produces combustion. But there is heat 
produced before this combination commences. And not 
only so, but in a vacuum, where there is, of course, no 
air of any kind, friction produces heat. 

Berzelius, a celebrated Swedish chemist, supposes that 
heat is in all cases the result of electrical action. It is 
generally the case that bodies which combine chemically 
with each other, are in opposite electrical states, one of 
them being endued with positive, and the otber with 
negative electricity. Heat, therefore, says Berzelius, re- 
sults from the union of the two electricities. This is 
an interesting theory, but its correctness remains to be 
proved. There are difficulties relating to the subject 
which it does not remove. At present, it must be re- 
garded rather as an ingenious and plausible theory than 
as a well establisbed principle. 

But whatever views may be taken of the manner in 
which the union of a combustible body with a supporter 
of combustion produces heat, the fact tbat heat is produced 
by such a union is unquestionable. The degree of heat 
appears to depend partly on the combustible, and partly 
on the supporter of combustion. Thus in burning iron, 
the combination of that metal with a given quantity of 
oxygen, produces more heat than the combination of 
charcoal with an equal quantity of oxygen. The heat 
produced is, however, in most instances, so nearly pro- 
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portioned to the quantity of oxygen consumed, as to show 
that it is derived in a gjeat measure from that substance. 

A knowledge of the relation existing between the air 
and combustible bodies, will enable us to explain many 
interesting phenomena of combustion, and many facts, 
well known, but not generally understood, which relate, 
more or less directly, to that process. It is a well known 
fact that fire will keep much longer when buried in ashes 
than when exposed to he action of the air. This results 
from two causes. First, the free access of oxygen is 
prevented, so that the fuel is not so rapidly consumed; 
and secondly, the power of ashes to conduct heat not 
being great, the heal passes away much less rapidly than 
it does when radiated freely into the air. If fire were 
covered with a substance which is a good conductor of 
heat, it would soon be extinguished ; and on uncovering 
it, we should find a collection of black coals. If covered 
with anything which would not diminish the supply of 
dxygen, it would soon burn out, and we should find 
nothing but ashes remaining. It is worthy of remark, 
that wood, in burning, produces a substance possessing 
both the properties which we have thus shown to be 
necessary to preserve fire. 

The action of a bellows on a wood fire makes it bum 
better ; but the same action on a fire of anthracite coal 
tends to extinguish it. At the same time, as is well 
known, a strong, steady current of air is indispensable in 
the burning of anthracite coal. This coal is composed 
principally of carbon, and so is the coal from a wood fire ; 
but the greater solidity of anthracite coal renders it much 
more difficult for oxygen to combine with it than with 
common coal. So much more difficult is it, that it is 
necessary for the air to be strongly heated, in order that 
its oxygen may combine with the coal. The current of 
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air produced by the draught of a grate passes through the 
whole body of coal, from the bottom to the top ; for it is 
produced by the pressure of the more dense air, to supply 
the place of the heated and rarefied air above the grate. 
The air which thus presses in becomes, in its passage 
through the coal, sufficiently heated for its oxygen to 
combine with the coal, and produce combustion. The 
current of air produced by a bellows, on the contrary, has 
little or no tendency to ascend, and ceases nearly as soon 
as it is beyond the reach of the action of the bellows. It 
is comparatively cold ; it acts principally on the external 
surface of the mass, instead of penetrating into the inte- 
rior ; and this external surface being most exposed to lose 
its heat by radiation, is the very part which is the most 
difficult to kindle, and the most easily extinguished. 
These circumstances seem to be sufficient to account for 
the difference between the effects produced by a bellows 
and those produced by a steady current of air. The dif- 
ference between the brightness of the upper surface and 
that of the front surface of a body of anthracite coal, 
when burning in a grate, is too striking not to be noticed. 
The upper surface is acted on by a current of air which 
has become heated by passing through the coal below, 
while the front surface is acted on by cold air from the 
room. The blower of a grate, when up, compels nearly 
all the air which has access to the coal to pass through 
the whole mass, and thus it makes the coal burn brighter 
and more rapidly. 

A fire of anthracite coal is commonly extinguished long 
before the fuel is all expended. The reason, says Dr. 
Arnott, is that the fire, left to itself, does not produce 
heat enough to maintain the inflaming temperature of the 
substance. By keeping the coal in as compact a form as 
possible, it may be more nearly consumed than it would 
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Otherwise be ; for then a portion of the heat radiated by 
each piece goes to keep up the temperature of the other 
pieces. Charcoal, similarly situated, will often burn en- 
tirely out, because it does not require so great an eleva- 
tion of temperature to make it burn. 

It is a common remark that the more we stir a fire of 
anthracite, the less it seems inclined to bum. By stirring 
it, we expose more or less of the strongly heated ortions 
to currents of cold air, and thus cause them to lose their 
heat, while, by bringing portions which are not strongly 
heated in contact with those that are, a great part of the 
heat radiated by the latter is absorbed by the former. 

There are but few substances which have so strong an 
afRnity for oxygen as to combine with it at the common 
temperature of the air, with sufficient energy to produce 
combustion: Phosphorus, in warm weather, will take 
fire without artificial heat ; and there are some few other 
substances equally combustible with phosphorus, and a 
few even more so. In most of the cases of spontaneous 
combustion which occur, a gradual change in the chemi- 
cal structure of the substances goes on for some time be- 
fore the combustion takes place ; and by this change, an 
elevation of temperature is produced sufficient to set the 
substances on fire. Such is the case in the spontaneous 
combustions by which factories have been repeatedly en- 
dangered. In the same way bams have sometimes been 
set on fire, by the heat resulting from the partial decom- 
position of newly mown hay. A striking exhibition of 
this principle is mentioned by Dr. Richardson, who ac- 
companied Franklin the navigator, in his expedition to 
the Arctic Ocean. The shale on the coast, containing 
sulphur, and resting on masses of coal, had, in many 
places, taken fire, by the action of the atmosphere on the 
sulphur. 



344 COMBUSTION. 



Kinds of fuel. Composed principally of hydrogen and caibon. 

Fuel. 

Though there are very many combustible substances 
in existence, yet those which are generally used for the 
artificial production of heat, are almost universally com- 
posed principally of two substances, termed in chemistry, 
carbon and hydrogen. With these oxygen, sulphur, and 
some other substances are occasionally combined, but 
generally in small quantities, excepting in wood, some 
kinds of which contain nearly as much oxygen as carbon. 
Anthracite coal sometimes contains 95 per cent of carbon. 
It sometimes contains a little sulphur, which causes it to 
give off a very unpleasant gas (sulphurous acid) when 
burning. The quantity of flame produced by the burning 
of different kinds of fuel, is nearly in proportion to the 
quantity of hydrogen contained in them. Charcoal bums 
with but little flame, because nearly all the hydrogen is 
consumed during the process by which the charcoal is 
obtained. If there were no hydrogen in the charcoal, 
there would be no flame, for pure carbon bums without 
flame. The care of the Creator for his creatures is strik- 
ingly exhibited in the fact, that of all the combustible 
substances known, carbon and hydrogen, the most coi>- 
venient for man's use, are also the most abundant ; and 
procured with the greatest ease. Besides coal and wood, 
which have been already mentioned, oil, tallow, wax, &c., 
are composed principally of carbon and hydrogen. The 
gas so extensively used in lighting streets is composed 
exclusively of these two substances, and is hence called 
carburetted hydrogen. Of the other combustible sub- 
stances known, some give but very little heat, some bum 
with great violence and last but a very short time, some 
explode on being inflamed, and all, or nearly all, are defi- 
cient in some of the properties necessary to accomplish 



COMBUSTION. 245 



Coal mines of Great Britain. Of the United States. 

the various purposes for which fuel is used. But all the 
compounds of carbon and hydrogen give out considerable 
heat, and all of them (with the exception of carburetted 
hydrogen) burn quietly and steadily, and last a considera- 
hle length of time. And even carburetted hydrogen, 
though naturally explosive, can be made, by the art of 
man, to burn as regularly and quietly as a candle. 

To supply the vast demand which there must neces- 
sarily be for fuel, not only is a large part of the earth's 
surface covered with wood, but vast quantities of coal are 
stored in mines below the surface. The coal mines of 
Britain, it is said, contain coal enough to last one- thousand 
years at the present rate of consumption. And yet coal 
is now very extensively used in that country. There are, 
it is well known, extensive and valuable coal mines in 
various parts of the United States. In Pennsylvania 
they abound. The following remarks respecting the 
Pennsylvania coal are from the Gazetteer of the United 
Slates, published in 1833 : — " The strata actually known 
are vast, and beyond the power of man to exhaust in 
many succeeding ages. The coal beds are of every 
variety of thickness, from less than six inches to immense 
mountain masses of unknown extent. The largest body 
of anthracite yet laid open, is that explored and worked 
on Mauch Chunk mountain, by the Lehigh Coal and Navi- 
gation Company. It is probable, however, from numerous 
indications, that the most extensive deposits of coal east 
of the mountains remain unexplored, perhaps undiscov- 
ered. In the vicinity of Pittsburg the coal strata are in 
extent immense, in thickness from three to six feet. *In 
every part of the adjacent country where sufficient pains 
have been taken, coal has heen found ; and from analogy, 
we may suspect its existence as underlaying strata far 
into the state of Ohio/' 
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The following table exhibits the degree of heat given 
out by the several kinds of fuel mentioned, according to 
the most accurate experiments that have been tried in 
relation to the subject. The first column contains the 
names of the substances on which the experiments were 
tried, and the second the quantity of ice, which the heat 
given out by one pound of those substances in burning 
would melt. 

OVE P0U5D OF MELTS OF ICE, 

Good mineral coal, 90 lbs. 

Charcoal, 95 

Wood, . 32 

Peal, 19 

The quantity of ice melted may perhaps seem surpris- 
ing to some, but it is to be borne in mind that all the heat 
given out by the burning substance, in every direction, 
was made, as far as possible, to act on the ice. 

The following table shows that a relation, though not 
an exact one, exists between the amount of heat given out 
and the quantity of oxygen absorbed by dilTerent sub- 
stances while burning. 



0!fE F0U9D OF 




MELTS OF ICE, TAXES OF OXTGEIT, 


Hydrogen, 


• • 


370 lbs. . 


. 7i 


Carburet ted hydrogen, . 


86 ... 


4 


Olive OU, . 




120 .... 


3 


Wax, . 




no .... 


3 


Tallow, 




105 ... 


3 


Charcoal, 




95 .... 


^ 


Phosphorus, . 




100 .... 


H 


Sulphur, 




26 .... 


1 



As different kinds of wood differ in the proportions of 
carbon and hydrogen which they contain, and conse- 
quently in the quantity of oxygen which they absorb in 
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burning, we may conclude that there is some difierence in 
the amount of heat given out by them. Probably, how- 
ever, this difference, should we try equal weights of differ- 
ent kinds of wood, would be found less than we are apt to 
suppose. A stick of walnut will give out more heat than 
one of hemlock of the same size, because there is actually 
more wood in the former than in the latter. But take 
equal weights of each, and the difference in the amount 
of heat given out will probably not be great. It seems 
reasonable to suppose, that if we take equal weights of 
different kinds of wood, the most heat will be given out 
by those kinds in which the carbon and hydrogen bear 
the greatest proportion to the oxygen, because the heat 
results from the combination of the two former substances 
with the oxygen of the atmosphere. And if we should 
take two kinds of wood containing equal quantities of 
oxygen, we should probably find that the most heat would 
be obtained from that which contained the greatest pro- 
portion of hydrogen, because hydrogen gives out more 
heat in burning than carbon. Such would undoubtedly 
be the case, if all the hydrogen were burnt. And 
although in many cases some of the hydrogen escapes 
with the smoke, thus causing a diminution in the amount 
of heat produced, this does not probably take place to 
such an extent as to affect the general principle. These 
views are, to a considerable extent, confirmed by experi- 
ment. Oil, for instance, contains more hydrogen and less 
oxygen than wood ; and a pound of oil gives out much 
more heat than a pound of any kind of wood. 

It is often said that green wood, though it does not burn 
80 quick as dry wood, makes ultimately a hotter fire. 
This may perhaps be true. Some kinds of green wood 
contain half their weight or more of water. While this 
water is evaporating, much heat passes off with the vapor. 
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and of course so much the less is left to keep the wood 
burning. But when the wood has become well kindled, 
some of the water is probably decomposed into its ele- 
ments, hydrogen and oxygen, and the burning of the hy- 
drogen thus set free must produce more or less heat in 
addition to that produced by the wood. Whether the heat 
derived from this source is sufficient to compensate for all 
that is lost by evaporation, is at least questionable. 

Flame. 

Newton supposed flame to be ignited smoke or vapor. 
His supposition was not very enoneous, neither was it 
perfectly correct. When a body is volatilized, or, in 
other words, when it assumes the form of gas or vapor 
before it burns, its combustion generally produces flame. 
Some combustible substances naturally exist in an aeri- 
form state. These almost invariably burn with flame. 
They are sometimes solidified by being combined with 
other substances ; but even then, on applying heat, they 
separate, and assume their natural gaseous form, before 
they take fire. The heat produced by the burning of some 
solid substances is sufficient to volatilize them. When 
this is the case, the burning of those substances produces 
flame. Phosphorus furnishes an instance of this. This 
substance naturally exists in a solid state, requiring a 
temperature of 108*^ of Fahrenheit's thermometer to melt 
it. But the heat produced by its combustion is sufficient 
not only to melt but to volatilize it. The brilliant flame 
of phosphorus consists, therefore, of that substance in an 
aeriform state, combining with the oxygen of the atmos- 
phere. There are some metals which may be first vola- 
tilized by hea.t, and then made to bum with flame. 
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The fiame of organized bodies generally consists of a 
compound of carbon and hydrogen, termed carburetted 
hydrogen. This gas may easily be obtained in its sepa- 
rate state from almost any vegetable substance. Put a 
few pieces of wood or bark into a gun-barrel, and heat 
them strongly, and the gas will come off, and may be 
collected by letting it pass up through water into a tum- 
bler. Or place them in a vessel of any kind that will 
bear strong heat without injury, cover them with sand, 
and then heat the vessel red hot, and the gas will come 
up through the sand, and, on applying the Rame of a can- 
dle, will take tire. All kinds of wood, when burning, 
give off (his gas in large quantities. It is sometimes the 
case that when dry wood is placed over a collection of 
hot coals, it will smoke for a considerable time before it 
begins to blaze, and at length will burst into flame with a 
slight explosion. This explosion is caused by the sudden 
combination of the carburetted hydrogen given off by the 
wood, with the oxygen of the atmosphere. It is worthy 
of remark that though this gas, when inflamed in large 
quantities, is powerfully explosive, as the disastrous ex- 
plosions produced by it in coal mines show, yet in the 
combustion of the substances commonly used for fuel, it 
is liberated so gradually that the combustion of it is unat- 
tended with danger. 

Two interesting characteristics of flame are, its ten- 
dency to ascend, and its almost regular decrease in size, 
causing it finally to terminate in a point. The former of 
these is explained by the fact, that the combustible gases* 
and the substances which they produce in burning, are, 
in some cases, of themselves lighter than the air, and in 
others, are rendered lighter by the rarefying power of 
heat. They, of course, tend to rise in that fluid. The 
latter may be explained thus : — As the combustible gases 
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will not barn, unless united with a supporter of combas- 
tion, and as no supporter of combustion except oxygen 
exists in the atmosphere, it follows that these gases will 
not produce flame any farther than oxygen combines with 
them. As the gas rises from the Imming body, its exter- 
nal surface, coming into contact with a portion of oxygen, 
unites with it, and thus burns. The inner portion rises, 
and unites with another portion of oxygen a little higher 
up, and bums in the same way. And thus the process 
continues till the central part of the current of gas meets 
with oxygen, and takes fire, when the flame terminates, 
in consequence of the combustible matter being consumed. 
It is observable that, in a candle, there is usually a 
small space between the flame and the substance of the 
candle. A large part of the heat produced by the lower 
part of the flame being employed in melting the solid 
matter of the candle, in order to prepare it for decompo- 
sition, there is not heat enough left to produce combus* 
tion, in the immediate vicinity of the unmelled matter. 
This shows us why candles with very short wicks are so 
easily extinguished. In lamps, the combustible matter 
being already fluid, the flame extends do^i^Ti very near 
to the top of the tube which contains the wick. The 
reason why, in some cases, it does not extend quite down, 
probably is, that the heat is carried away too rapidly by 
the metallic tube, this being a good conductor of heat 

There are a few cases in which a volatilized body may 
be made to burn without flame. When a coil of platinum 
wire is heated to redness, and suspended above the sur- 
face of ether contained in an open vessel, the wire in- 
stantly grows hotter, and continues at a glowing red heat 
till all the ether is consumed. In this case, although the 
metal becomes intensely ignited, and the smell of burning 
«ther is distinctly perceptible, the vapor rising from th« 
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ether does not appear luminous in the least degree. A 
similar effect is produced on platinum by the action of 
hydrogen gas. The reason why other metals are not 
acted on in the same manner as platinum, appears to be, 
that they are better conductors of heat, so that the heal 
passes off from them faster than this slow combustion can 
supply it. From these facts, and others well known to 
chemists, it appears that more heat is necessary to render 
gases and vapor red hot than to produce the same efllect 
on solid substances. Hence we see why it is so difficult 
to make many substances burn with flame, unless w6 
apply flame to them. By applying a live coal to the! 
wick of a candle, we can easily make it burn a little, but 
it will not generally blaze, unless we blow the coal. Thfe 
heat of the coal is, of itself, sufficient to make the wick 
sparkle, and smoke, and give off some gas, but is not 
sufficient to raise that gas to a red heat, or to make h 
combine with the oxygen of the atmosphere ; but the heat 
produced by flame is sufficient to do both these. By 
blowing the coal, its temperature is raised, in consequence 
of the increased supply of oxygen with which it is fur- 
nished, and this produces a more rapid disengagement of 
the hydrogen contained in the interior part of the coal, 
and this hydrogen, as it is evolved, takes fire itself, and 
lights the candle applied to it. 

There is a very great difference in the brightness of 
the flame produced by different substances, and a very 
marked disproportion between the amount of light and 
heat which they emit. Hydrogen burns with a very pale 
flame, and phosphorus with a very brilliant one ; and yet 
the heat produced by the combustion of hydrogen is, as 
has been stated, much greater than that produced by the 
combustion of phosphorus. The brightness is, in some 
measure, proportioned to the density of th^ gas or vapo^ 
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by which the flame is produced. The light of a lamp 
results, in part, from particles of intensely ignited charcoal, 
carried up by the current of gas which rises from the 
wick. The actual existence of this charcoal is manifest, 
from the fact that a wire held in the flame of a lamp, 
almost instantly becomes covered with particles of char- 
coal adhering to i^. The quantity of light emitted is 
considerably afiected by the velocity with which the vola- 
tilized matter ascends. If the velocity be too great, the 
current will be too much cooled by coming into con- 
tact with so much air. If too small, it will not have 
access to air enough to keep it burning. 

Tallow, oil, and similar substances require a tempera- 
ture of about 60(P Fahrenheit to make them burn. The 
wick of a candle or lamp draws the melted combustible 
matter, by capillary attraction, up to the point at which 
the combustion commences ; and there, the requisite de- 
gree of heat being supplied, it begins to bum. The aid 
of the wick is indispensable, also, in commencing the 
combustion by which the decomposition of tiie substance 
to be burned is eflected. 

The cheapest substance now known, for the purpose of 
giving light, is doubtless carbu retted hydrogen — the gas 
80 extensively used in lighting streets, large manufacto- 
ries, &;c. The cost of a lamp fed by this gas, and giving 
the light of seven candles, is stated to be three farthings 
per hour, while that of the same amount of light obtained 
from spermaceti oil is stated at three pence per hour, from 
mould candles at three and a half pence per hour, and 
from wax candles at fourteen pence per hour. The cost, 
however, of the apparatus, and the amount of labor neces- 
sary in preparing this gas, are so great that it cannot be 
used to advantage, unless a large number of lights are 
wanted. Carburetted hydrogen was formerly obtained 
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almost exclusively from coal; but it has recently been 
discovered that it can be obtained of better quality, and 
at less expense, from oil. The very worst of whale oil, 
that which is hardly fit for anything else, affords an abun- 
dance of gas of superior quality. The apparatus neces- 
sary consists of a furnace, through which passes a con- 
torted iron tube, with fragments of brick or coke in it. 
The oil being suflTered to drop into this tube, when red 
hot, is decomposed, and thus the gas is formed. 

Products of Combustion. 

Those substances which are formed by the burning of 
other substances are termed the products of combustion. 
Some substances, in burning, give rise to several different 
products, others to only one. The only substance pro- 
duced by the burning of hydrogen is water ; by that of 
diamond, carbonic acid ; by that of sulphur, sulphurous 
acid. Wood, containing both hydrogen and carbon, to- 
gether with more or less of several other substances, 
furnishes a variety of products. Some substances, by 
combustion, furnish solid products, others, liquid, and 
others still, gaseous. Thus the metals, in burning, pro- 
duce solid substances, termed in chemistry oxydes ; hy- 
drogen produces a liquid, and charcoal and various other 
substances, gases. The fatal consequences which result 
from burning charcoal in lodging rooms, &c. are well 
known. The immediate agent in producing these effects 
is the carbonic acid gas generated by the combustion of 
the charcoal. This gas is eminently fatal to animal life. 
In chemical lectures, its eflfects are frequently exhibited. 
A mouse placed in a tumbler filled with it, will at first 
appear convulsed, and in a minute or less, will cease to 
move. If he be immediately taken out, he may be re- 
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Stored to life ; but if suffered to remain, the vital principle 
soon becomes wholly extinct. The idea entertained by 
9ome, that wood, in burning, does not produce the same 
gas with charcoal, is wholly erroneous, and should be 
discarded. The only difference is, that the gas given off 
from wood is combined with water. This probably di- 
minishes, in some degree, the injurious effect of the gas, 
but by no means destroys it. The combustion of nearly 
all organized bodies produces carbonic acid. A hot stove 
often renders the air around it impure, by decomposing 
the particles of dust which come into contact with it, and 
thus producing this gas. One advantage of keeping 
water on stoves is, that the vapor rising from it combines 
with the carbonic acid thus generated. Another advan- 
age is, that it tends to keep the air moist, and fit for 
respiration. 

The products of combustion are very generally, though 
not universally, deleterious. Many of the most virulent 
mineral poisons are produced by the burning of the met- 
als. Phosphorus, in burning, produces a deadly poison. 
Sulphurous acid, the suffocating gas that arises from 
burning sulphur, is perhaps not less fatal than carbonic 
acid. 

Smoke may perhaps seem to be regarded as one of the 
products of combustion ; but it is not strictly so. When 
some of the volatilized particles by which flame is pro- 
duced do not undergo complete combustion, they pass off 
in the form of smoke. Thus when the wick of a lamp is 
raised too high, so that too much of the oil brought up by 
it is exposed at once to the action of the flame, the oil is 
volatilized faster than it can be decomposed ; the heat of 
the lamp being sufficient to decompose, and thus prepare 
for combustion, only a certain limited quantity. A partial 
decomposition therefore takes place, by which the more 
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combustible portion of the oil is burnt, while the rest, 
consisting mostly of carbon, minutely divided, escapes in 
the form of smoke. The more smoke there is attending 
combustion, the greater is the quantity of heat which 
is lost. For every particle of combustible matter that 
escapes without being burnt would, if burnt, produce some 
heat. Smoke was formerly supposed to be lighter than 
air, because it ascends in that fluid. The fact is, how- 
ever, that it is somewhat heavier, and that it is made to 
rise by the current of rarefied air which ascends from the 
fire. This may be shown by letting smoke rise through 
cold water, so as to cool it and the air mixed with it. It 
will then remain on the surface of the water, instead of 
rising in the air. From smoke an acid is obtained, 
which is usually called pyroligneous acid. It is however 
not a simple acid, but a mixture of several difierent sub- 
stances. It is composed principally of acetic acid, (the 
basis of vinegar,) tar, and some volatile oil. It has nearly 
the same effect on meat that smoke itself has, but acts 
with more rapidity. The presence of this acid in smoke 
is one reason why that substance makes the eyes smart 
when exposed to it. 

Explosions. 

When the combination or decomposition of substances 
proceeds with very great rapidity, and gives rise to pro- 
ducts differing greatly in bulk from the original sub- 
stances, such combination or decomposition usually pro- 
duces an explosion. Thus when gunpowder is inflamed, 
it is instantly converted into sulphurous acid, carbonic 
acid, carbonic oxyde and nitrogen, together with some 
sub-carbonate, sulphate and sulphuret of potash. The 
first four substances mentioned naturally exist in an aeri- 
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form state. The others naturally exist in a solid state, 
hut are wholly dissipated hy the force of the explosion. 
The aeriform products of the comhustion of gunpowder 
possess vast expansive power, and therefore require an 
enormous pressure to prevent them from assuming their 
natural aeriform state. Thus carhonic acid, at 229 Fahr- 
enheit, exerts pressure of 540 pounds to the square 
inch. By increasing the warmth, this force is proportion- 
ally increased. Dr. Arnott remarks that the exploding 
particles begin to separate from each other with a velocity 
as if ten thousand volumes of air had been condensed 
into one. This serves to explain the force and swiftness 
with which a bullet is propelled by means of gunpowder. 
What the cause is which gives to these substances their 
tendency to separate thus, is yet undetermined. Perhaps 
the most probable supposition is, that they contain a vast 
quantity of heat in a latent state, and that this, by its 
expansive power, drives the particles apart. 

Explosions sometimes appear to result from the sudden 
condensation of elastic fluids. Thus if two parts of hy- 
drogen, by bulk, be mixed with one of oxygen, the mix- 
ture, on being inflamed, will explode with a loud report, 
and water will be formed. It is sometimes stated that 
the explosion, in this case, is owing to the sudden con- 
densation of the two gases in forming water. But it 
may be questioned whether any such sudden condensation 
takes place. Tke intense heat produced by the burning 
of oxygen with hydrogen, would seem to be suflicient to 
make the water occupy even a greater space than the 
gases did before their combination. Perhaps each parti- 
cle of oxygen, as it unites with a particle of hydrogen, 
produces a slight sound, and the explosion is the result 
of a multitude of such combinations occurring simulta* 
neously. The force of an explosion seems to depend, !• 
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on the quantity of elastic fluid produced ; 2. on the ve- 
locity it acquires hy a certain degree of heat ; and 3. on 
the celerity with which the heat afifects the whole mass 
of the explosive substance. 

The sound produced by explosions probably depends 
upon the sudden percussion given to the air. The great 
increase of sound when powder is confined in a gun-bar- 
rei, for instance, may be explained by the communication 
of the percussion to tlie metal, causing violent vibrations, 
which are propagated along the tube, and thence to the 
air. 

Extinguishing Fires. 

The extinguishing of fires depends on these two prin- 
ciples: — 1. By preventing the access of air to a fire, we 
cut off the supply of oxygen, without which the process 
cannot go on ; 2. by taking away the heat, we reduce 
the temperature so low that, even if oxygen be present, 
the combustible matter will not unite with it. Thus, if 
we cover a flame with woollen cloth, we endeavor to ex- 
tinguish it by keeping aw^ay oxygen ; and if we put on 
water, we endeavor to extinguish it by reducing its tem- 
perature. When water is put upon a burning body, a 
part or the whole of it is volatilized ; and as substances 
in passing from a liquid to an aeriform state, absorb much 
heat, the temperature is so much reduced that the com- 
bustible body will no longer combine with oxygen, and 
the combustion therefore ceases. In addition to this, the 
steam which is formed prevents, to a considerable extent, 
the access of air, and of course tends to diminish the vio- 
lence of the combustion. Hence the efficiency of water 
in extinguishing fire. A small quantity of water thrown 
on a brisk fire may, and sometimes does, increase, instead 
of extinguishing it. For, as red hot coal has the power 
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of decomposing water, this decomposition, if the heat is 
sufficiently great, will furnish hydrogen — a very combus- 
tible substance — and thus the fire will have an additional 
supply of combustible matter. Blacksmiths frequently 
sprinkle water on their coal, in order to increase the heat. 
The question whether, in any given case, the heat is 
increased or diminished, depends on the proportion which 
the water that is decomposed bears to that which is 
evaporated. All that is decomposed tends to increase 
the heat ; all that is evaporated, to lessen it. In extin^ 
guishing a candle by the breath, we blow away the ig- 
nited portion of gas, and the heat of the wick not being 
sufficient to make the gas burn, or even to keep the wick 
itself burning, the combustion ceases. 

From the tendency both of flame and of heated air 
to ascend, it follows that bodies burn much more readily 
when the combustion begins at the lower part of them, 
than when it begins at the upper part. A few pieces of 
burning charcoal placed in a grate beneath a mass of an- 
thracite, will soon kindle the whole ; but it is no easy 
matter to kindle anthracite by applying heat to it at the 
top. It has been remarked that, when clothes take fire, 
if the person wearing them would immediately fall and 
roll over, it would, in many cases, extinguish the flames ; 
and if it did not extinguish them, they would burn with 
comparative slowness, and the fatal consequences would 
often be prevented, which result from inhaling the in- 
flamed gas. 

Construction of Chimneys. 

Thcugh the principles which should govern in the 
construction of chimneys do not strictly belong to the 
same department of science with the principles of com- 
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bustion, yet the near connection between the two in prac- 
tice, seems to be a sufficient reason for departing from the 
arrangement which strict philosophical accuracy would 
require. A good chimney should have sufficient draught 
to make the smoke ascend readily, and, if coal is to be 
used, to keep it in a state of ignition, while at the same 
time it should throw out a large amount of heat, carry- 
ing up no more than is necessary to produce a sufficient 
draught. Could a chimney be constructed by which all 
the heat of the fire should be thrown out into the room, 
while all the volatile products of combustion were carried 
up, and all the smoke burnt, it would leave nothing to be 
desired in relation to the objects accomplished by it. But 
this is not to be expected, for it is only heat that, by 
making the air in the chimney lighter than the external 
air, and thus causing it to ascend, produces the draught. 
Still there is doubtless a very great waste of heat in 
many chimneys, as at present constructed. In some of 
them, the current of air which comes out at the top is 
almost hot enough to make water boil. There are va- 
rious circumstances which affect the draught of chimneys, 
and the heat given out by fire-places. Attention to these 
would doubtless do much to remedy the evils of smoky 
chimneys, and fire-places which give out little or no heat. 
A brief allusion to some of these is all that our limits 
permit. 

The height of a chimney exerts a considerable influ- 
ence on the strength of the draught. For the longer the 
column of warm air in the chimney is, the greater will 
be the difference between the weight of that column and 
that of an equal column of external air ; and the force 
witb which the external air presses in will be proportion- 
ally increased. The chimney may, however, be so long 
that the current of air will be cooled before it reaches the 
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top, and then the increase of length will make the draught 
less ; for, as has been already stated, smoke, when cold, 
is heavier than air. Hence very long stove-pipes do not 
usually carry smoke well, especially if they extend mostly 
in a horizontal direction ; for the smoke in the horizontal 
part of a stove-pipe is moved forwa d by the pressure of 
the air in the other part ; and if the horizontal part of the 
pipe be long, and the other part short, there is a long 
column to be moved forward by a small force. The de- 
gree to which the air in the chimney is expanded, has a 
very important influence on the strength gf the draught 
Hence, in many cases, a chimney which smokes when 
the fire is first kindled, and when the air is of course 
cold, carries smoke well after the fire has warmed the air 
above, and thus rendered it lighter than the air in the 
room. The less air enters above the fire, the stronger, 
other things being equal, the draught will be. For all 
the air that enters so that it passes through the fire, is 
greatly rarefied before it goes up the chimney ; but the 
cold air which enters above the fire tends directly to re- 
duce the warmth of the ascending current, and thus to 
render that and the external air more nearly equal in 
weight. On this principle, smoky chimneys are often 
made to draw by placing a board or a plate of iron over 
the upper part of the fire-place. This prevents so large a 
quantity of air from passing into the chimney above the 
fire, and thus increases the draught. We see the opera- 
tion of the same principle in the fact that the draught of 
a common stove is much greater when the door is shut 
than when it is open. For when the door is shut, all or 
nearly all the air that enters passes through the fire, and 
thus is rarefied. Some kinds of stoves are so constructed 
that the air which they need comes from without the 
house. By this, two advantages are gained ; — the difler- 
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ence in weight between the ascending current of air and 
that which presses in is made greater, and the pressure of 
cold air into the room through crevices, 6cc, is lessened. 
For there being no pressure of air from the room into the 
fire, the pressure into the room from without is of course 
diminished. The frequent and rapid changes of air and 
temperature produced by large chimneys are doubtless 
injurious to heahh. No more air should be allowed to 
traverse a fire than what is necessary to support combus- 
tion. Any additional quantity is injurious in two re- 
spects ; it wastes heat, and tends to make the tempera- 
ture of the room vary more rapidly. 

Chimneys are frequently made to smoke by the action 
of other chimneys upon them. Thus in a close room 
with two fire-places, if a fire be kindled in one fire-place, 
a current of air will pass down the other, to supply the 
place of that which is rarefied and made to ascend by the 
beat. If a fire be then kindled in the other fire-place, it 
will probably smoke. If, however, a door or window be 
opened, so as to let in a current of air colder than that in 
the room, the smoke will ascend in both chimneys, unless 
the air moves in such a direction as to blow it out into 
the room. But if a door be opened into a room warmer 
than the one from which the smoke is to be driven, the 
evil will be increased rather than diminished ; for the air 
will tend to move from the colder to the warmer room, 
and thus the tendency of the air to descend down the 
chimney into the colder room will be increased. Houses 
which are situated at the foot of steep hills, or very near 
to loftier buildings, are apt to be smoky. For when the 
wind blows against the hill or the loftier house, it be- 
comes condensed by its pressure against them, and tends 
to descend by its own increased weight and elasticity. 
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And when it blows in the opposite direction, it will often 
pour over the hill or the loftier house, like water over a 
dam, and rush down the chimneys of the house thus un- 
fortunately situated. 

Count Rumford lays down the following rules for the 
construction of fire-places : — " 1. The throat of the chim- 
ney should be perpendicularly over the fire, as the smoke, 
vapor, &c. which rise from tlie fire naturally tend up- 
wards. By the throat is meant the lower extremity of 
the chimney, where it unites with the upper part of the 
fire-place. 2. The nearer the throat is to the fir«, the 
stronger will be the draught. 3. Four inches is the 
proper width to be given to the throat of a chimney, 
reckoning from the inside of the mantel to the back of 
the chimney." It is proper to observe that, in regard to 
this, much depends on the kind of fuel which is used. 
Green wood, which, besides smoke, sends up a large 
amount of watery vapor, requires a larger throat than 
other kinds of fuel. Anthracite coal, which sends up 
scarcely anything but the carbonic acid produced by its 
combustion, requires the smallest. ** 4. The width given 
to the back of the chimney should be about one third of 
the width of the opening of the fire-place in front. In a 
room of middling size, fourteen inches is a good size for 
the width of the back, and thirty-nine inches for that of 
the opening of the fire-place. 5. The angle made by the 
back of the fire-place and the sides or covings of it should 
be 135 degrees, which is the best position they can have 
for throwing heat into the room." For thus the rays of 
heat which are thrown from the fire towards the side, in 
a direction parallel to the back, will be reflected directly 
forward ; and the other rays more or less obliquely in 
irarious directions, difiTusing heat over all parts of the 
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room. " 6. The back of the chimney should always be 

built perfectly upright. 7. Where the throat of the 

chimney has an end, that is to say, where it enters into 

the lower part of the open canal of the chimney, there 

the three walls which form the sides and the back of the 

fire-place should all end abruptly, without any slope. 

This will render it more difficult for any wind from above 

to force its way through the narrow passage of the throat 

of the chimney. The back and covings should rise five 

or six inches higher than the breast of the chimney. 8. 

The current of air which, passing under the mantel, gets 

into the chimney, should be made gradually to bend its 

course upwards, by which means it will unite quietly 

with the ascending current of smoke. This is effected 

with the greatest ease and certainty, by merely rounding 

off the breast of the chimney." When this is not done, 

the current of air which passes under the mantel strikes 

the ascending current of smoke nearly at right angles, 

and therefore tends to drive part of it down. And not 

only so, but the mantel itself, when the breast of the 

chimney is not rounded off, tends to cut the column of 

smoke in two, and throw part of it out into the room. 

Many a smoky chimney exhibits the operation of this 

principle. 

When we consider that man is furnished with means, 
and endowed with power, by which he can, at pleasure, 
bring into operation heat that was before concealed and 
inactive — that he is able to regulate the heat thus brought 
into action, increasing or diminishing its amount as he 
sees necessary — and when we think of the influence thus 
exerted on human happiness, the evidence of benevolent 
design in the Creator is too manifest not to be seen by 
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all who are willing to see it. Were it not for this power 
of producing heat by artificial means, and of controlling 
it when produced, a large part of the earth would be 
wholly uninhabitable ; and that part, too, which is now 
inhabited by the most enlightened nations, and which 
seems to be best calculated for the full development of 
the human faculties. In addition to this, the aid which 
the heat produced by combustion afibrds in the avocations 
of domestic life, in the softening of refractory metals, in 
the progress of the arts, and in many other cases too 
numerous to mention, clearly exhibits the benevolence of 
the Creator, and strongly urges the just claims which he 
has to the gratitude and adoration of his creatures. 
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Rocks. Species usc<l iu building. 

In passing through the country, at a distance from any 
populous city, nothing appears more useless than the 
rocks scattered promiscuously over the ground. With 
people in general, there is no beauty perceptible in them, 
and no interest taken in the examination of their respec- 
tive varieties. They are looked upon as an incumbrance, 
rather than as an article of usefulness. 

By the scientific and the artist they are viewed in a 
different light. The geologist takes an interest in them 
for the sake of the information they furnish in regard to 
the formation of the globe ; the sculptor and architect for 
the use which is made of them in the arts which they 
respectively practice. 

Though granite, particularly for architectural purposes, 
is used more extensively than any other species of rock, 
yet other kinds are abundantly used, not only for building, 
but for a great variety of purposes. Primitive limestone, 
sometimes called statuary marble, is a valuable article for 
statuary purposes ; porphyry is an excellent, though ex- 
pensive article for the columns of splendid edifices ; clay- 
slate, from its being easily separated into sheets, is much 
used for the outside covering for the roofs of houses; 
gypsum, or plaster of paris, is used in agriculture, and 

transition limestone, for the purpose of making Q;ulck* 
21 
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lime, for a building stone, and for slabs to fire-places, 
tables, &c. The uses to which the different kinds of 
rocks are applied, are too numerous to mention. 

Granite is but a single species of the great variety of 
rocks belonging to the globe we inhabit. To give a 
proper idea of this substance, it will be necessary to enter 
into some account of rocks in general. A person taking 
a careless view of the rocks scattered over the earth, 
would consider them too numerous to admit of a syste- 
matic arrangement. A more careful observation shows 
this to be a mistake. Nothing is more easy than to 
arrange them into distinct classes, and exhibit them under 
their appropriate names. Though they seem to exhibit 
an endless variety, they are all composed of about nine 
different minerals. The various combinations of these 
minerals, or simple substances, is what principally occa- 
sions this variety. 

Until within a few years, nothing has been so much 
neglected as this branch of natural philosophy. Mankind, 
to a very great extent, have been contented to live in 
ignorance in regard to the component principles of the 
globe. Very inaccurate and inconsistent ideas have been 
entertained in respect to rocks. Some persons suppose 
that ibey have ever existed just as we behold them at the 
present day. Others suppose that they grow — vegetate 
like plants. Even the great Mr. Locke, the most pro- 
found metaphysical philosopher that ever lived, enter- 
tained such an idea. 

Though they cannot be said to grow, they may be said 
to be formed — ^just as many other things are formed— out 
of materials which previously existed. All that now 
composes the rocks, existed at some ancient period in the 
form of something else. The outer shell or crust of the 
eanh, as it is commonly called^ was consolidated oat of a 
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very different material or of diflferent materials, to prepare 
a place for the residence of animals and the growth of 
Yegetahles. The outer shell or crust of the earth does 
not always exist in the same form. All that is now loose 
soil, in Greology called diluvium and alluvium, has existed 
in the form of rocks, and much that is now in a consoli- 
dated form, has existed in the form of diluvium and 
alluvium. From certain causes, with a considerable por- 
tion of the outward crust, there have been alternations in 
this respect. From the effects of the atmosphere, the 
attrition of rain, running streams, the beating and rolling 
of the ocean, frost, and a variety of other causes, solid 
matter has been broken down and pulverized ; and from 
protracted rest, heat, pressure, a cementing principle, and 
other causes, loose soil has been consolidated and conr- 
verted into thick beds of rocks. 

All the different rocks upon the surface of the globe 
are divided into four classes. The names of the four 
classes are, primary or primitive, transition or interme- 
diate, secondary, and tertiary. Besides these, some geolo- 
gists have a fifth class, called quaternary, but generally 
what are called quarternary are included under the head 
of tertiary. These were formed, one after the other, in the 
order they have been named. 

There have been a great number of theories formed, in 
regard to the earth, some of them so inconsistent as to be 
exploded as soon as they were promulgated. Those 
theories which have borne the test of the greatest scru- 
tiny, are what has been called the Neptunian, which 
accounts for all the rocks from a watery origin, and the 
Vulcanian, which ascribes them to an igneous or fiery 
origin. Some persons are averse to theories ; and when 
they are not founded on facts and rational principles, they 
do only serve to mislead. It is difficult, however, to com- 
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municate information to any great extent without soine 
regular theory. 

The Vulcan ian theory, which ascribes the formation of 
the rocks to an igneous origin, seems to have the most 
facts to support it ; and that is the theory most believed in 
by those who have had the best opportunity to judge. 

According to this theory, or that modification of it which 
seems to be the most rational, the earth was once an 
entire body of igneous materials. It existed in this state 
for a long time ; and when the heat at its surface was 
sufficiently dissipated, it began to be incrusted over, just 
as water freezes, when the temperature of the weather is 
below 32'^ F. This incrustation extended deeper and 
deeper, until the whole of that class of rocks was formed 
denominated primitive. This, to judge from appearances^ 
took place when the earth was comparatively in an undis- 
turbed state ; and the consolidation extended round the 
entire globe. The other rocks were formed afterwards, 
from different causes, and in a different manner. 

From a variety of circumstances, and a multiplicity of 
evidences, we have the greatest reason to suppose that 
the earth, since it was first spoken into existence, has under- 
gone many great changes. The account of the crea- 
tion given by Moses shows this. Its primordial state, 
according to this sacred historian, was " without form and 
void." This was its embryo state, and was probably a 
very different state from what some people imagine. 
The second state, as mentioned by the same historian, 
was when a firmament was formed. The third state was 
when the waters under the whole heavens were gathered 
unto one place,' and the dry land was made to appear, so 
that the earth brought forth grass, herb yielding seed 
after his kind, and fruit-tree yielding fruit after his kind. 
The fourth was when lights were placed in the heavensy 
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when day was divided from night, and when days, and 
seasons, and years, were meted out hy the heavenly 
bodies. The fifth was when the waters brought forth 
abundantly the moving creatures that have life — whales 
and everything that moveth in the waters, and every 
winged fowl after his kind. Creatures which could 
scarcely be said to have life, and that could not be called 
moving creatures, such as corallites and other un-locomo- 
live animals, were doubtless created when the earth was 
in a different state. The sixth state was when the larger 
and more perfect land animals were created— cattle, other 
beasts of the earth, and man. This shows that the earth 
has existed in different states. The only difficulty is to 
explain how all these changes could lake place in so short 
a space as six days. The most rational method is, to 
suppose that time was not measured then as it is now. 
The sun and moon were not created until the fourth day ; 
of course it is irrational to suppose that it was measured 
by days, and months, and years. Furthermore, one day 
with the Lord is as a thousand years, and a thousand 
years as one day. A rational account of all these states 
and changes could be exhibited, coinciding with the geo- 
logical construction of the globe, but it would prolong this 
essay to too great an extent. 

There are other changes which it is necessary to speak 
of. The first, or primordial state of the earth, might 
with propriety be subdivided into three states. — First, 
when the epithet " without form and void " would with 
most propriety apply to it ; second, when it was in the 
form of a fiery abyss ; and third, when it was in the 
form of a watery abyss. The last was that form of it, 
previous to the time when the waters over the whole 
earth were separated unto one place, and the form which 
has so often been spoken of under the name of the 
" watery abyss," by philosophers of e^er^ ^%^, 
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The existence of a fiery abyss is proved from a great 
variety of circumstances, and acceded to by the most 
enlightened geologists. Formerly, such a belief was 
thought to be unconformable to the sacred oracles, but 
latterly it is supposed to coincide with them. The most 
prominent evidences of the earth's having formerly existed 
in the form of a fiery abyss, are the facts that the primary 
rocks have the appearance of an igneous origin, the 
evidences of a tropical temperature having formerly 
existed in high northern and southern latitudes, and the 
increase of temperature in the descent into the internal 
parts of the earlli. There are innumerable evidences to 
show that the earth is in a state of igneous fusion at its 
centre at the present period. This, with the testimony 
which has been adduced, is sufficient to establish the fact 
that it was formerly an entire body of fire. 

The primary rocks having been composed first, formed 
the basis of all the other classes. They were formed as 
before stated, by the cooling and consolidation of the mass 
at its surface, just as water freezes. As they are not all 
alike, the circumstances under which they were formed were 
sufficiently unlike to account for this want of conformity. 
The other classes were formed afterwards, succeeding each 
other in the order they have been mentioned. They are 
supposed to have been formed of the three-fold combina- 
tion of the ruins of former rocks, volcanic and sub-marioc 
eruptions from the ignited mass, and fossil remains. 
Being composed at dififerent periods, and the materials of 
which they were formed being somewhat dififerent from 
each other, there is sufficient variation in their construc- 
tion to render it proper to divide them into classes. 

What is meant by former ruins, is the broken and 
pulverized condition that large portions of rocks have 
from the earliest periods existed in. From what mig^t 
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Change ID the condition of the earth, and of the rocks. 

be called an elemental strife, rocks in many places were 
broken in pieces, lifted from their former positions, jammed 
and dashed against each other, and pulverized to atoms. 
These, when the other materials which have been men- 
tioned had become mingled with them, and they had 
reposed long enough to become consolidated, were recon- 
verted into rocks, and one after the other of the classes 
were formed according to the period when they were 
brought into existence. Should all the loose soil now 
reposing upon the more solid materials of the earth, 
mingled as it is with fragments of former rocks, volcanic 
erujnions and fossil remains, be thus consolidated, it would 
form a class similar to those which were formed in suc- 
cession to each other after the primary class. 

Notwithstanding the difi'erent classes were composed 
one after the other, reposing upon each other as they 
were formed, yet when our observation is extended to 
those which are in view, we find them in many places 
jumbled promiscuously together — all the diflTerent classes 
mingled upon the same spot. Lest this should not be 
fully comprehended, a little further explanation will be 
devoted to this particular. 

It has been seen that the earth has not always existed 
in that uniform, quiet, and unchanging condition we are 
inclined to suppose. Changes are continually taking 
place in our own times, and history informs us of greater 
changes than any which are known to predominate at the 
present period. Judging from this, and from what seem 
to be certain criterions of change, they existed in a greater 
degree previous to the period when history began to 
record the facts, than since that date. Wherever we cast 
our eyes, we behold something to convince us of this. A 
large portion of the smaller rocks seem to be' only frag- 
ments of larger ones. Rocks, wherever they are found, 
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Marks of violence observable. Their af^[>arent eaose. 

exhibit marks of violence and agitation. Blocks of 
granite and other formations, seeming to be only portions 
pf larger rocks, present themselves in detached masses. 
However large the mass, or however extensive the bed, 
wherever such rocks are seen, the same thing is observed 
in them. Rough and broken edges are sure accompani- 
ments of those which are detached, and seams, and rup- 
tures, and fissures, of those which are only lifted from 
their original beds. Wherever a bed, a cliff, a ledge is 
beheld, time has altered it, violence has operated upon it^ 
and change has marked it. Even the mountain ridges 
and lofty eminences exhibit marks that show that they 
were not always such. C ragged and broken, they throw 
up their towering peaks and precipices ; and in a ruptured 
condition, let fall their loosened fragments, like dilapidated 
edifices falling piecemeal to the ground. The towering 
Alps, the extended Apennines, the lofty Andes, if the 
marks of violence depicted upon them are the same in 
those which they are in other things, were not always 
what tliey now are. The earth has been convulsed, 
rocks which were once entire have been ruptured, and 
formations which were beneath all others, have been 
elevated. In this way, granite, which was created first, 
has been thrown up to take its place with rocks which 
were created last. 

A little reflection will exhibit to the experienced ob- 
server the cause of this, as well as the cause of all the 
most important changes upon the globe. The igneous 
mass, which furnished materials for the primary rocks, still 
exists at the centre of the globe, and is, and ever has been, 
the prime mover of every disturbance. Water mingled 
with this mass, issuing through the crevices of the rocks, 
operates by expansion, after it has been converted into 
9team, to rend the hardest adamant and upraise the loftiest 
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Farther ezplanatioo. Effects of earthquakes. 

eminences. Some are merely broken, being raised only 
&r enough to produce this effect. Some are raised so 
high, and are of such steep ascent, that large masses are 
detached, and precipitated to regions below. In some 
places there is a perfect bursting — or more properly, a 
propulsion of rocks from their nethermost beds, so that 
those which lie beneath all the rest are raised above them 
all ; — ^just as when a quire of paper is divided by a sharp 
instrument, and the two portions are raised where such 
division is made, the lowermost sheets which before were 
concealed, are lifted into full view ; and just as when a 
globular body of any kind, from some impulse from the 
centre, is so operated upon that its central portions open 
for themselves a situation upon the surface. 

Innumerable situations upon the earth's surface may be 
seen where this has occurred. Granite, from such a 
cause, crops out, as it is called, upon the mountains and 
lesser elevations. More than half the granite scattered 
over the earth is of that kind which once existed beneath 
the superincumbent mass. Earthquakes, like those which 
have occurred within the remembrance of people now 
upon the stage, were among the immediate, as were 
internal fires the remote agencies of these things. The 
jar of an earthquake, the seat of which was at Lisbon, 
was felt over one quarter of the globe, and land at the 
same time was permanently elevated in some places, and 
swallowed up in others, never to be seen any more. 
Volcanoes, two hundred of which are now in existence, 
are powerful agents in changing the condition of the 
globe. Two hundred active volcanoes, and as many 
thousand extinct ones, go far to show what has been 
effected by these powers alone. 

Not all the rocks of the granitic class situated upon 
the earth's surface, are those which were propelled from 
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Effects of the detrition of streams, and other waters. 

beneath. Over extensive regions none but the primary 
class was ever formed, and over no inconsiderable spaces, 
none but the granite. Changes which had taken place in 
relation to the ocean, lakes, rivers, mountains, &c., so 
affected the external condition of the globe, that the other 
classes were more or less restricted, according to the 
extent of those changes, and the period when those classes 
were brought into existence. 

One thing more ought to be mentioned, previous to 
entering upon a more particular account of the variety of 
rocks under consideration. Rocks of irregular and broken 
edges, and large beds and swollen ledges have been 
spoken of. Besides these, stone and rocks of a round, 
oval or irregular shape, with smooth surfaces, presenting 
themselves in extensive beds, are found in great abun- 
dance. They appear of different sizes, from the pebble 
that weighs but an ounce, to the boulder of the weight of 
a ton. They exist not only upon the surface, but at con- 
siderable depths beneath. They are found in gorges, 
ravines, valleys, plains, and sometimes, but not often, 
upon high mountains. They were worn round, smooth, 
&;c., by being rubbed against each other through the 
instrumentality of v/ater. Rivers have run in channels 
now exhibiting but few marks of such a circumstance ; 
lakes have spread themselves in situations, and rippled 
upon shores, where, unless to the close observer, there are 
no signs of their having existed ; oceans have rolled their 
waves upon regions where now the uplifted mountain 
sends its towering summit to the sky. 

Primary rocks are said to compose the frame or ground- 
work of the globe. They compose the most lofty moun- 
tains, and, as said before, form the basement of all other 
rocks, descending to the deepest foundations. They cover 
vast spaces where no other rocks ever existed ; and from 



GRANITE. 275 



Divisions of primary rocks. Granite the most abundant. 

having been propelled through other formations, show 
themselves in places where they never could have been 
situated, but from an all-powerful cause beneath. They 
exist in many places merely from such a cause, and in 
others from having been carried there by inundation, 
which more than once has swept over the surface of the 
globe. 

The primary rocks are divided into granite, gneiss, 
mica-slate, clay-slate, primitive limestone, called some- 
times statuary marble, porphyry, and sienite. Granite is 
the most important species belonging to this class ; and 
from its having been first formed, exists in the greatest 
abundance. It even covers over spaces where no other 
rocks abound, showing, from causes that admit of an easy 
explanation, that only a single species of rocks were formed 
over some extensive surfaces. Granite crops out, as it is 
called, at the tops of a great many mountains, and forms 
in others their entire bulk. It appears in detached masses, 
where it has been carried from its native regions by 
inundation, clustered together in small fragments in many 
places, and as the principal or only rock over large tracts 
of country. The state of New Hampshire is called 
emphatically the granite state, from the predominance of 
this material. It is used to a great extent as a material 
for building, much more, especially in this country, than 
formerly. Many of the most noted edifices in the city of 
Boston are composed of it. The old United States Branch 
Bank, facing State Street at the head of Wilson's Lane, 
is composed of granite. This building is forty-four feet in 
front, and ninety-six feet deep ; the portico is an imita- 
tion of the primitive form of the Grecian Temple ; the 
columns are of the Grecian Doric, four feet in diameter, 
and twenty-four feet high, the shafts of which are entire. 
The granite of this edifice was brought from Chelmsford. 
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The County Jail in Leverett Street, the Hoase of Cor- 
rection connected with it, and the Municipal Court House, 
are formed of granite. The Massachusetts Greneral Hos- 
pital, considered the finest building in the state, one hun- 
dred and forty-eight feet by fifty-four, having a portico of 
eight Ionic columns in front, is composed of Chelmsford 
granite. St. PauPs Church, situated upon Tremont Street, 
fronting the Common, built in imitation of the Grecian 
model of the Ionic order, is composed of gray granite. 
The Boston Exchange Coffee House, then the most spa- 
cious and most extensive establishment of the kind in the 
United States, finished in 1808, and destroyed by fire in 
1818, was of granite. The New Court House, and the 
front of the Tremont House and Tremont Theatre, are of 
granite. An elegant block of stores upon Water Street 
is of this material. The basements andj front posts of 
many of the blocks of stores now building, and private 
houses too numerous to mention, are of granite. 

Another important edifice composed of this material 
is the New Market House. This is the most superb 
building of the kind in the world. The centre of it is 
seventy-four and a half feet by fifty-five, the wings two 
hundred and thirty-one by fifty, and two stories high. 
The wings have each a portico of four columns, three 
feet seven inches in diameter, and twenty-three feet high, 
the shafts of which are of granite, and in a single piece. 
The whole of this structure is composed of hammered 
granite, of a uniform appearance. The posts around the 
Common in Boston are of granite, likewise the posts and 
wall around the State House. That useful, expensive 
and noble work, called the Dry Dock, in Charlestown, is 
of granite — likewise the State Penitentiary in that place. 
The Stale House at M.oul^e\vet m the state of Vermont, 
the noblest specimen ol wdQ\V«c\\a«i\ ^gwcv^xa S». "^ 



GRANITE. S77 



State House in M ontpelier, Vt. Method of working granite. 

United States, is formed of granite. It is a structure of 
great expense. The columns of the portico, six in num- 
ber, each shaft of which is composed of six pieces, 
cost, after the rough material was delivered upon the 
spot, what amounted to thirty-six years* labor of one 
man. The site of this edifice is upon a spot where 
formerly existed a high granite cliff, removed at great 
expense expressly for this purpose. It is, therefore, not 
only composed of granite, but founded upon it. Unless 
some unforeseen disaster should befall it, it will be likely 
to exist for ages. Good judges have asserted that it i» 
susceptible of existing in a tolerable degree of preserva- 
tion, upwards of two thousand years. 

The great use made of granite may be estimated from 
the large number of workmen continually employed in 
hammering it, and fitting it for its destination in this 
city, and from the vast quantities of the rough material 
deposited upon so many of the wharves in Boston. 
When fully fitted for use, it is worth from fifty cents to a 
dollar a foot. A great part of what is used in Boston 
and its vicinity is brought from Quincy, by way of the 
Quincy Railroad, and is called by the workmen the 
Quincy Blue. It is brought from Chelmsford, from 
Medford, from the state of New Hampshire, from Green 
Bay, and some other places. 

The first operation performed upon granite is called 
quarrying, which is merely splitting it into blocks at the 
ledge. It is done by drills, wedges and sledges. Holes 
by means of the drills are made in a straight line, in 
some large block, two or three inches apart, with every 
third hole three inches deep, and the others more shallow. 
When this is completed, small wedges are driven by a 
sledge into these holes, and the rock split with as much 
facility as a block of wood. TCYxe tkcxx 'Owi^^\ft\jfc^^««' 
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formed, is to transport it to some convenient place in 
Boston, Charlestown, Cambridge, or elsewhere, to be 
hammered. Those who hammer it, must each of them 
have their hammers, chisels, and some other tools. It is 
lined by a sort of chisel, faced by the facing hammer, 
further operated upon by the pean hammer, and finished 
by the bush hammer. 

The chief use made of granite in the country, besides 
the use made of it in common with other stone for stone- 
wall, is for the underpinning of houses, and posts for board 
fence. For the latter purpose, the use made of it has 
greatly increased within half a dozen years. In many 
places it may be split out into blocks of the proper dimen- 
sions, and delivered upon the spot for twenty-five cents 
for each post. In some places, however, the procuring it 
is much more costly than in others. 

Granite is a compound rock, composed of three distinct 
minerals, aggregated into a solid form. The names of 
the minerals are quartz, felspar and mica. Quartz has 
commonly a white color, a glossy lustre, and does not 
separate into layers when broken ; generally it forms the 
greatest proportion of the granite ; very often it is found 
pure, and sometimes in the form of large, very beautiful 
crystals. Felspar is of a yellowish or milk-white color, 
and when broken, divides into layers' of considerable 
thickness, with smooth, shining surfaces. Mica is some- 
times white, but more generally of a dark green color. 
It consists of thin, flexible leaves, adhering slightly 
together, but easily separated. It is known by the name 
of isinglass, and when existing in large plates, is used for 
lights for ships, windows for stoves, and lanterns. All 
these three ingredients of granite are very often found in 
a pure separate state. In some rocks, specimens of all 
these may be found in different parts of them, of no 
jDcoDsiderable size. 
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Granite never consists of layers or strata, like gneiss 
and mica-slate. Being crystallized and compounded of 
the three ingredients before mentioned, it is of a granular 
form. The grains are larger or smaller in different 
rocks. In some, the grains or crystals are a foot in 
diameter ; in others, no larger than a grain of sand. The 
coarse-grained is generally the least durable, and of course 
the least proper for architectural purposes. Granite, 
gneiss and mica-slate are composed of the same materials, 
or simple minerals, but differently combined. The two 
latter are composed of smaller grains than granite. In 
gneiss and mica-slate, the felspar and quartz are aggre- 
gated closer together, forming strata or layers, with inter- 
vening scales of mica between them. Mica-slate is 
chiefly composed of quartz and mica. The mica, com- 
monly in fine scales, predominates. 

Granite is of all colors, from almost a perfect white, to 
a bluish, and even purplish color. It may be distin- 
guished from the rocks of the other classes by its granu- 
lar and crystallized form ; from gneiss, from its less perfect 
crystallization, and from not being composed of layers ; 
and from mica-slate, from the latter being more stratified 
and of a slaty structure. 

What the difference of cost between granite and brick 
as a building material is, cannot at this time be deter- 
mined for want of data. It is evident, however, that the 
bare cost of granite, wrought in blocks and hammered, is 
the greatest. In regard to beauty and durability, to the 
granite must be awarded the pre-eminence. The rough 
material, where its transportation is not from too great 
e distance, to judge from mere conjecture, must be cheaper 
than brick. The grandeur of even this is superior to 
that of brick, and it may even be said, of the hammered 
stone. What appears more grand, solemn and majestic, 
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than a number of the churches in the city of Boston, 
with their stately walls, their uplifted turrets, and tower- 
ing spires, which are formed of granite in its native form ? 
There is a grandeur in them that ever so much labor 
can never reach. There is a grandeur that inspires the 
mind with awe, and carries it back into remote antiquity. 
What a labor-saving business it would be to form all our 
houses of stone, at the same time paying more attention 
to them, to guard them against the devouring element of 
fire. What grandeur would be imparted to Boston, if 
all her edifices were of granite, even if one half of it 
were just as it was taken from the field. It would be 
something worthy of being famed in after days. Stone 
is the most imperishable material we have among us, 
and edifices formed of it might transmit the names of 
their founders to a thousand generations. Cities con- 
structed from it, like Babylon, Palmyra and Balbec, 
might be venerated even in ruins. 

There are structures formed of stone, a great part no 
doubt of granite, which will probably continue in exist- 
ence as long as time shall last. The Egyptian pyramids 
are as durable as the everlasting hills ; the great wall of 
China has existed through many generations ; and even 
our own Bunker Hill Monument, when it shall have 
arrived at its perfect stature, will tell a deed of fame to 
after generations, until time shall be no more. 
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Matter. Ideas respecting its duralioD. 

The subject of Matter, a substance so universally dif- 
fused, ought perhaps to be taken up on a larger scale, 
instead of being condensed into so small a compass as to 
occupy but a single tract. What is here presented, how- 
ever, is meant for nothing but the mere outlines — the first 
principles— -of a subject which might be so extended as 
to fill whole volumes. Different opinions have existed in 
different ages, in regard to matter ; and in many respects, 
it has been the subject of a great deal of different reason- 
ing with philosophers of the same age. 

The ancients, almost without exception, believed in the 
eternal duration of matter ; while many of the modems, 
especially those who do not disbelieve the scriptures, be- 
lieve in its having been created out of nothing, when the 
world was created. The general belief of the latter is, 
that the Hebrew word which is translated create^ when 
applied to the earth — notwithstanding it is allowed to 
have a different meaning, when applied to some other 
things — signifies absolutely creation out of nothing. It is 
admitted by the same persons, notwithstanding this limi- 
tation, to be synonymous with to make, to produce, to 
cause to be, to impart a formation to a substance already 
in existence. 

33 
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If, in order to establish the authenticity of the scrip- 
lures, it were necessary to consider the earth created out 
of nothing — if the glory of God would be more promoted, 
by considering him the creator in this light, than by con- 
sidering him the creator of innumerable worlds out of 
materials which before and forever existed — the infinite 
durability of matter should at once be discarded. There 
is apparently, however, no necessity of considering God 
as the creator of all things out of nothing. To us, he 
would appear as great to be the modeller — the maker — of 
worlds and all other things, in the same sense as a man 
is the maker and builder of a ship, a house, a citadel. 

There is a difliculty in believing otherwise, because it 
is difRcult to conceive of a time when the universe was 
an empty void — when all the shining orbs which are sus- 
pended and move and roll in it had not a being — when 
there was nothing, no universe — when God, the great 
creaior, existed — where ? We cannot tell where, when 
the extended universe was a blank. 

We can conceive of matter being changed into an in- 
visible form — iii visible to such optics as man is possessed 
of; but it is dillicult to conceive of its non-existence — of 
its existing in no form. If we look back to the creation 
of the world, supposed by many to be but six thousand 
years ago, it is hard to suppose that all matter originated 
at that time. Let the creation be removed as far back as 
some geologists are disposed to carry it, and it is but a little 
while, in comparison wiih infinite duration. To say that 
tliere were no worlds in existence before that time, would 
be saying more than any, upon serious reflection, are 
prepared to say. To go back millions and millions of 
ages, we are no more' prepared, upon due reflection, to 
gay that the universe was then an empty void, than to 
say the same of it yesterday, last year, or six thousand 
years ago. 
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We may for a moment think of a time when nothing 
existed — that is, nothing of a material nature — but upon 
a little reflection, it is difficult to obtain the assent of the 
understanding to such a thing. If all which our eyes 
behold, and which beings of higher attainments and su- 
perior faculties behold, adds anything to the glory, ma- 
jesty and power of God, he is greater now than he was 
before matter was ushered into existence, which would 
make him changeable ; and this is contrary to reason 
and divine revelation. To say that he possesses the 
power of alternately destroying and re-creating matter 
throughout the universe, would be easier to be believed; 
but this would not help the subject, and would be less 
reasonable than to suppose matter always exists — but that 
it is continually, in some place or other, receiving new 
forms. Setting aside such a disquisition, as it might be 
thought by some to lessen the power of the Creator, one 
thing will be insisted on, which is, that matter has existed 
more than six thousand years, and longer than the earth 
has existed, if that has had a being millions of ages longer 
than has been generally supposed. 

Much difference of opinion has existed among philoso- 
phers, in other respects, in regard to matter. Democritus, 
an ancient Grecian philosopher, believed it to be intelli- 
gent in many of its corpuscles, and unintelligent in the 
rest. Aristotle and Plato believed it to be intelligent as a 
whole, but unintelligent in its separate parts. Epicurus 
believed it to be unintelligent in all its particles, whether 
united or disjoined. A second class, who have been 
called Materialists, believed in its emanation from the es- 
sence of the Creator. This class includes a great many 
of the ancients, and a considerable part of the world at 
this present period. Several eminent French, German 
and English writers of the last century supported such a 
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sentiment. Pope, in his celebrated Essay on Man, ex* 
presses his sentiment in regard to it in the following lines : 

" All are but parts of one stupendous whole, 
Whose body nature is, and God the soul.'' 

It constitutes the religion of a great part of the people of 
the East. Brahminism and Buddhism are founded upon 
the doctrine of the emanation of matter from the essence 
of the Creator. 

A third class believe there is no such thing as matter* 
or a material and external world. The existence of man 
is supposed by them to consist in nothing but impressions 
or ideas— or pure, incorporeal spirit, which surveys every* 
thing in the same unsubstantial manner as the visions of a 
dream. This doctrine is very absurd. But absurd as it 
is, it has had its supporters in ancient and modem times. 
Malbranche wrote in a manner that indicated such a 
belief. Bishop Berkley and Hume were strongly im- 
pressed with such a sentiment. 

Such things afford but little information in regard to 
what matter really is. If they could be considered as 
brushing away the rubbish, to come at the real truth, one 
great end would be answered. Truth lies deep. Those 
who are in pursuit of it, therefore, must search deep 
to find it. If every one would be as earnest to dig and 
search for it as to heap rubbish upon it, its attainment 
would be a great deal less difficult. Much of what is 
said upon any subject is so far-fetched, dear bought, and 
made up of such incongruous materials, that the thing 
intended to be pointed out is the least conspicuous of 
any part of it. After wading through heavy volumes, 
vre are oftentimes made but little wiser for all our 
hbots. 
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Study of nature. Nature of comets. 

Nature should be rather followed, than directed to go at 
our command. Were we as ready to follow her, as to 
violate her laws, we should be more enriched by her 
precious lore. She is more simple in her operations than 
we are generally aware. There is a thread or line, 
which, if taken for a guide, will lead us through the most 
intricate labyrinths. Such a connection exists through 
all the operations of nature, that the discovery of one 
thing opens our view to another, ad infinitum. A knowl* 
edge of what is near, throws light upon something far 
off, and even beyond the ken of human optics. A few 
simple laws, well understood, relative to one particular 
substance, enlightens the understanding upon every other 
substance. A knowledge of some of the most important 
properties of caloric, opens to view fields beyond the solar 
regions, and as high in ether as human thought can soar. 
Those bodies, which, in their periodical visitations to the 
solar system, excite so much wonder, denominated comets, 
if carefully observed, show us what may be estimated as 
fact in regard to the origin of worlds, and the successive 
changes they pass through to reach their final destiny. 
The different appearances of comets throw light upon 
the origin of worlds, and upon the new forms that matter 
is continually assuming. Some comets exist in such an 
attenuated form that they are sufficiently transparent to 
admit of other bodies being beheld through them. Others 
are endowed with greater density, and others are perfectly 
opaque. Those that are perfectly transparent are probably 
in an aeriform state ; those that are partially so, are pass* 
ing from an aeriform to a different state, and those that 
are perfectly opaque have in their turn become solid, or 
are progressing through the intermediate changes from 
BQ aeriform to a solid consistence. A& tko^A ^^^^^ 
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with the least density were probahly created last, a slight 
knowledge of their comparative ages may he obtained. 

From a particular fact which has been ascertained ia 
regard to planets, an inference may be drawn that these 
were once comets, and that the comets are constantly 
progressing from a cometic to a planetary state, in the 
latter of which they will undoubtedly exist, when a suffi- 
cient time shall have elapsed to afford them opportunity 
Id become properly developed. The fact referred to is 
the change which is taking place relative to the orbits of 
the planets — a change that imparts to them continually a 
more circular rotation than they have had before. This 
change, though it has not been strictly ascertained, may 
be supposed to exist in regard to comets, and may be ad- 
duced as another proof of their regular metamorphosis 
from a cometic to a planetary state. 

Other things of great importance to philosophy may be 
inferred from an attentive observation of the heavenly 
bodies. The disappearance of stars in one part of the 
heavens, and the introduction of new ones in other parts, 
shows that former worlds, if not continually, are frequently 
struck out of existence, and new ones ushered into being. 
Such are some of the evidences that matter changes, or 
varies its form, and that its origin is not recent. 

To give a more particular definition of matter, and 
treat of some of its attributes, it may be asserted to be 
everything that is not mind, that is not spiritual, that is 
not immaterial. It exists in different forms, and may be 
considered as extending through all space. It exists in a 
solid, in a liquid, and in an aerial form ; likewise in forms 
vastly more subtle and attenuated. It frequently and 
continually, in some way or other, changes its form. The 
same material which exists to-day in a visible form, may 
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to-morrow be totally or in part invisible — or next week or 
next year be millions of miles from where it had existed 
l)efore. Worlds are struck out of existence, and are dis- 
persed in an invisible state over a vast extent of space, or 
become component parts of new ones. New worlds may 
be derived from older ones, in a manner somewhat analo- 
ifous to what takes place in the animal and vegetable 
kingdoms. 

A beginning, progression to maturity, decline and end| 
happen to everything. The minutest insect has its en* 
trance into this wide domain, a transitory existence in it, 
and its exit from it. The wide-spread oak was once an 
acorn, and it will in time be mingled with the dust, not to 
be distinguished from the common mass of earth. Man, 
the boast of creation, the most perfect, according to his 
own estimation, of all the works of his Creator, passes- 
through ditferent changes, until he is re-converted to his 
native element. The everlasting hills once did not exist ; 
we now behold them crumbling to ruin, and the time will 
come when they will not be. All the innumerable worlds, 
glittering like diamonds in the firmament, have, like man 
and everything else, their moments assigned them ; and 
the time will come, after they shall have passed through 
their respective changes, when they shall be blotted out 
of the universe. 

It has been stated of matter that it exists in different 
forms. That which most attracts attention, and appears 
to be most important, is its solid form. A great part of 
the earth is solid — an equal proportion, perhaps, of the 
other planets, and probably, though it is very uncertain, a 
small part of some of the comets. Besides these, worlds 
belonging to other systems are doubtless to a greater or 
less degree solid. The sun and the fixed stars are proba- 
bly in an ignited state, and liquid from fusion. 



( 
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The next appareDtly most importiuit form of matter is 
liquid. Ererything belonging to the earth of an aqueous 
quality, excepting what is near the poles, is during the 
greater part of the time liquid. Other substances are 
likewise in a liquid state ; and the whole earth, according 
to common appearances, was once liquid from ignition. 

The next upon the descending scale, or that which ap- 
pears to be descending, is aeriform, or in the form of air. 
This is invisible, and includes the whole of the earth's 
atmosphere. Formerly, or when the earth was in an 
ignited state, it was more abundant than at present. Be- 
fore this, to reason from analogy, from other things, the 
whole earth was aeriform ; and all other bodies, at some 
period of their existence, are probably so. There are 
forms bestowed on matter, more subtle, more attenuated 
and ethereal, than air. Caloric, electricity and light are 
some of these. 

That which we call solid does not from necessity in all 
cases exist as such. There is a change from solid to 
liquid, and from liquid to solid, continually taking place 
somewhere upon this earth. Every sort of solid sub- 
stance has, by art, been converted into liquid ; and every 
sort of liquid substance, excepting alcohol, has been con- 
verted into a solid ; and this might probably be changed 
to a solid, if taken far enough towards the poles. Dia- 
mond, which, until lately, never has been liquefied, is the 
most difBcult to be thus changed. Next to this is stone 
of all kinds ; next, most of the metals, and next, alkalies, 
sulphur, phosphorus, &c. Lead and some other metals 
are very easily liquefied ; and mercury, extraordinaries 
excepted, always so in the temperate zones. Tallow, 
lard, and most of the animal fats, which in a common 
iemperature are solid, are rendered liquid if the tempera- 
iare ia a little increased. Som^ «v)^m\»xw^^ 'vVxOgl ^x^ 
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solid in winter, are liquid in summer. Water becomes 
solid in a temperature below 32^ F. 

The same power, that is, heat or caloric, which con- 
verts soUd substances into liquids, converts liquid sub- 
stances into aeriform ones. Not only those which are 
naturally liquid are thus changed, but, if caloric be suffi- 
ciently applied, those which are liquid only when ren- 
dered so by art. The most infusible bodies — all that the 
earth contains — and the whole earth itself, would be con- 
verted into the form of air, if heat were sufficiently ap- 
plied, and vice versa, when it was abstracted. 

The first historical records we have relating to the 
earth, contain something to corroborate the idea that it 
was priroordially in an aeriform state. The statement 
referred to is that which affirms that the earth was with- 
out form and void. What could this be but an aeriform 
state ? Everything which presents itself to the eye has 
some form — vast or diminutive, handsome or ugly. Air 
is not susceptible of being presented to the visual organs; 
of course it is without form. The earth was void at that 
time, because it was empty — vacant — with nothing grow- 
ing upon it, and containing no inhabitant. 

If it should be asked by any one, how it came in an 
aeriform state, the question could be as easily asked 
how it came in any state ? God was the creator, and had 
power to create it in what way he pleased, and to give it 
what form he pleased. It was as easy for him, from 
some natural cause, as the bursting forth of a volcano, to 
have it issue forth from the sun, or a body of incomparably 
more extensive dimensions, as to create it in any other 
way. He could, as many suppose, create it in the short 
space of time allotted for its creation ; but he would not 
have displayed any more power by it than to have creQX<&<k 
it 2D this way, and there would noxYivi^ ^^^'^^^^''^ ^^ 
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much harmony in it. There is so much testimony to 
prove that it was created in a different way from what 
has generally been supposed, and has existed longer, that 
infidels are taking advantage of the construction put upon 
the scripture record, and endeavoring to prove that this 
record, and of course all the rest of the Bible, cannot be 
true. It is easy enough, however, to explain this upon 
philosophical principles, without invalidating the history 
of Moses. One day with the Lord is as a thousand 
years, and a thousand years as one day. The sun and 
moon were not created, or had not become luminaries, 
until the fourth day ;— of course there was no way to 
reckon time as it is now reckoned, until then. 

It would be most reasonable to consider the days spoken 
of by Moses as epochs, consisting of a long but indefinite 
period of time. To give a clear and distinct view of the 
subject, two kinds of epochs should be spoken of. The 
former should be called scripture epochs, and the latter, 
geological epochs. Each scripture epoch should include 
one day of what is considered to be the time occupied 
in creation ; and the whole should include the six days. 
Each geological epoch should include the time during 
which one class of rocks were formed ; and the whole, 
the time during which the primary, transition, secondary 
and tertiary formalions were completed. It would take 
up too much space to give a particular account of all 
these — therefore nothing but a single glance will be be- 
stowed upon the scripture epochs. 

The first of these occupied the time when the earth 
existed in an aeriform state, the period when it existed in 
a state of igneous fusion, and that part of the period when 
it was covered by a watery abyss, which elapsed previous 
to its being changed from a state of chaos. 

The second epoch occupied the time when a firmament 
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was formed in the midst of the waters, dividing the wa- 
ters from the waters. The firmament is that space which 
we everywhere hehold above the horizon. Before this, 
dense fogs, tremendous and continued rains, and hetero- 
geneous materials of every kind dispersed in a boundless 
atmosphere, rendered the boundaries between the earth 
and the space above indistinct and uncertain. What are 
called the elements had not become entirely separated, 
but existed in a confused or chaotic state. The waters 
below had not become sufficiently divided from the waters 
above. A change took place, a firmament was formed, 
and there were intervals of repose in the atmosphere 
above, and continued storms did not fill the heavens with 
appalling war. 

During the third scripture epoch, dry land slowly de- 
veloped itself; — at first in small patches in the form of 
bogs, swamps and morasses, and afterwards in islands of 
greater or less extent. This was the period when the 
waters under the whole heavens began to be separated 
into one place — not suddenly, as has generally been sup- 
posed, but in the same almost imperceptible manner in 
which changes are brought about at the present time. 
The earth brought forth grass during this period — ^herb 
yielding seed after his kind, and fruit-tree yielding fruit 
after his kind. The vegetables of this period, the former 
part of it, especially, were, according to the fossil monu- 
ments found belonging to those days, of the lowest order, 
such as palms, reeds and ferns. 

Lights were placed in the heavens during the fourth 
epoch, to rule over the day and over the night, and to 
divide the light from the darkness. The bodies which 
now afford light to the earth were probably created before 
this period, but had not become so perfectly developed as 
to be luminous. 
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During the fifth period, the waters brought forth abun- 
dantly the moving things that have life, and fowls that fly 
in the open firmament. They are called moving things, 
to distinguish them from the living things which were 
created before, that could not move. The first vestiges 
of animal life were created during the second epoch, but 
they were that kind of animals which, from the uncer* 
tainty in regard to them, whether they were animals or 
vegetables, have been called zoophytes, or animal plants. 
Besides being unendowed with the power of locomotion, 
they were doubtless devoid of several of the senses. 
Fowls that fly in the open firmament are spoken of, be- 
cause before this time, there was no open firmament. 
What is now called the firmament existed before in a 
chaotic state, full of dense fogs, clouds, and tremendous 
and uninterrupted storms. Whales and everything that 
moveth in the waters, and every winged fowl after his 
kind, were created during this time. Animals that move 
upon the earth are not yet spoken of, because, though the 
waters were separated from the dry land in some degree, 
and the lowest kind of land animals might have been 
created, large islands and continents that were permanent 
were not separated until the next period. 

During the sixth epoch, the earth brought forth living 
creatures after his kind, cattle and creeping things, and 
beasts of the earth after his kind. Man, in the image of 
God, and after his likeness, was created during the sixth 
epoch. They were created male and female, and com- 
manded to multiply and replenish the earth. 

These epochs and these subjects would supply materials 
for a long dissertation, but they must be dismissed, to 
afford opportunity for the geological epochs to be discussed. 

The first geological epoch will be supposed to com- 
mence when the earth had changed from an aeriform to 
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a liquid ignited state ; or to speak more familiarly, when 
it existed in the form of a red hot ball of fire. Causes 
similar to those which cause condensation at any time, 
had so operated upon it as to convert it into this state, by 
the extrication of latent heat, and presenting it in its sen- 
sible form. When it had existed in a liquid ignited state 
a long time, long enough for the beat at its surface to be- 
come sufficiently dissipated, a solid crust began to exhibit 
itself around it. At first it was superficial, scarcely per- 
ceptible, and nothing but a mere pellicle. By degrees it 
increased and extended itself in depth, just as ice extends 
itself upon a lake or any other body of water, when the 
temperature is below 32^ F. In time it arrived to the 
depth of a foot, a yard, a furlong, several miles. After 
the lapse of a sufficient period, the whole of those rocks 
which have been called primitive, were formed. They 
were formed by crystallization, just as crystallization of 
any substance takes place. From a more equable tem- 
perature existing over the whole earth then than now, 
they were formed in a comparative state of repose, and 
the earth presented a level surface. That they were 
formed in this way is rendered probable, first, from their 
crystallized state, which is difierent from that of the rocks 
which were formed afterwards ; second, from the position 
in which they are found, which difiers from that of other 
rocks ; third, the probable, not to say certain condition of 
the earth at its centre, at the present time, which, from 
an abundance of evidence, is proved to be igneous. 

Other proofs that these rocks were formed in this way 
could be presented, but these will be deemed sufficient. 
Different from what are found in rocks which were 
formed afterwards, no animal remains present themselves 
in these rocks. Animals of course were not created until 
after this epoch. The primitive rocks exist in great 
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abundance upon the surface of the earth, and great use 
is made of them for architectural and other purposes. 
The most of this class are included under the names of 
granite, gneiss and mica-slate. A new state of things 
existing, a new epoch commenced, which, for the sake 
of exhibiting things methodically, is here called the 
second geological epoch. 

The rocks formed during this period, from the circum- 
stance of the earth's passing from an uninhabitable to a 
habitable state, are called transition rocks. During the 
period when the primitive rocks were formed, there was 
no rain upon the earth, no ocean, and no water of any 
kind. The substance of the earth was so hot that water 
could not exist upon it ; and every particle which now 
exists, existed then only in the form of a vastly extended 
atmosphere. When the temperature at its surface was 
sufficiently reduced, the atmosphere was more and more 
condensed to descend in rain, and an ocean was formed 
over its entire surface. It was not necessary that the 
temperature, to cause condensation and rain, should be 
reduced as low as what would be necessary now ; for the 
pressure of so boundless an atmosphere would cause this, 
when the water which descended was even above what 
is now considered the boiling point. 

The rocks of the transition class would be formed in 
the following manner : — The ocean surrounding the earth, 
from its efiects upon the crust, would in some places pass 
through and mingle with the mass beneath. This would 
create disturbance ; the crust would be broken up in many 
places, and from the washing, jarring, and warring of 
elements, the ponderous masses and smaller fragments of 
the first formations, by striking and grinding against each 
other, would be pulverized to atoms to create materials to 
assist in the construction of new formations. From tbs 



THEORY OF THE EARTH. 295 



First animal exiHleoccs. 'I'hird geological epoch. 

minutest particles originating from these collisions, clay 
slate would be formed ; from the coarser powders, grit- 
stone ; from small fragments which were angular, brec- 
cias ; from the larger fragments which had become in 
part rounded from collision, conglomerates — the general 
name of the whole of which is graywackes. 

Besides these, the inrushing of water into the boiling 
mass would cause further congelation. These congela- 
tions, by mixing with the massive fragments of the former 
rocks, and being broken up and pulverized with them, 
would, together with animal remnants which were deposi- 
ted at this time, afford materials for the whole of this 
class of rocks. The animals evolved at this time, were 
of the lowest orders ; nothing but mere vestiges of animal 
life ; so imperfectly developed as to render it uncertain 
for some time whether they uere animals or vegetables — 
on which account they were called zoophytes, or animal 
plants. They were devoid of several of the senses, and 
the powers of locomotion, and lived and died, and left 
liieir remains in the places where they were generated. 
As they participated so slightly of animal life, they are 
not noticed in the history of the creation by Moses. And 
it would not be supposed that they were thought of, but 
for the attribute affixed to the animals which were created 
upon the fifth day, which were called moving animals, to 
distinguish them from those which were not moving. 

The third geological epoch occupied the time when the 
secondary rocks were formed. The same causes which 
produced the transition rocks were still operating beneath 
the ocean. The continuance of submarine volcanos, the 
collision of rocks against each other, by which they were 
pulverized to atoms, the successive accumulation of new 
firagments from the breaking up of the former crust, and 
the deposition of animal remnants, furnished materials 



296 THEORY OF THF EARTH. 

DevelopmeDt of dry land. Machioery of nature. 



for additional formations ; and the secondary rocks were 
spread out to a great extent upon the primary series. 

Before this period, dry land, if it existed at all, was 
extremely rare. At first it presented itself in small 
patches, which scarcely deserved the name, in the form of 
swamps, hogs and morasses. Now it was spread out in 
greater abundance, in the form of islands of greater or less 
extent. Although the shocks and convulsions which the 
earth, in its former rude state was destined to endure, were 
more sudden and instantaneous than now, yet an age and 
sometimes a number of ages would elapse, before any 
perceptible alteration took place. During the second and 
third periods, when the crust was comparatively superfi- 
cial, and not deep enough to be lifted above the ocean, 
eruptions, dislocation, tilting of the lower beds, and up- 
heaving of enormous blocks, occurred oftener than they 
did afterwards ; but the islands which they composed 
were not so large, and continents, if they were produced 
at all, were of short duration. 

. By attending to these things, we can see how the 
world was created, and how the dififerent stages it has 
existed in developed themselves. Earthquakes and vol- 
canoes, and the bursting forth of flame from the midst of 
the ocean, naturally create dread ; but they are the most 
useful of any of nature's phenomena. They are the ma- 
chinery by which she operates — the instruments by which 
the ponderous rocks and extended formations were brought 
into existence. At first, the crude materials, by the 
breaking up of the former foundations, were furnished ; 
then by rushing against each other, they were crumbled 
to pieces ; and by settling to the lowest places of the 
ocean, and continuing there for a long time, they were 
cemented and connected just as we behold them scattered 
or spread out upon the earth's uneven surface. 
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The secondary formations comprehend all the series 
of rocks found between the transition and tertiary classes. 
They consist of vast depositions of sandstone, conglom* 
erate rocks, and numerous beds of limestone, separated 
by beds of clay and sand. The limestone of these beds is 
not so useful for architectural purposes, and not so per- 
fectly crystallized, as limestone found among the transi- 
tion rocks. Rocks of the secondary class exist in con- 
siderable abundance over a great portion of the world ; 
and where they are discovered, the soil is said to be pro- 
ductive. Coal, especially that which is good, does not 
abound in them. Excepting iron, few metallic beds are 
found in them. Rock salt and gypsum are the most val- 
uable minerals they contain. 

The most remarkable animals of these formations are a 
species of fish and vertebrated animals allied to lizards. 
One of the latter, the ichthyosaurus, has a head resem- 
bling a dolphin. The orbit of the eye is ten inches broad. 
They have paddles in lieu of feet, and their vertebr© 
resemble those of the shark. 

During the fourth geological epoch, all the different 
strata known by the appellation tertiary, were formed. 
From the depth of these formations, the extent of the 
animal and vegetable petrifactions, and the changes which 
must have occurred to render such a multiplicity of ani- 
mals and vegetables extinct, the remains of which are 
found among these rocks, it is inferred that this was a 
long period. During this period, dry land was separated 
from the ocean, to a greater extent than it ever had been 
before. The earth, however, presented a different and 
far more gloomy aspect than it does at present. The 
ocean was more extensive, places now covered with a 
luxuriant growth of timber, and blooming with verdure, 

or swarming with population,, were then covered witk 
23 
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"iA.,.iipTTnT w^f^ «MtNiry fftrata. IBailnliun, 

^^^^^«^ i»Aii morasses. Broad and extensive TaUep, 

^^«. i%^w 'Jbie most beautiful rivers meander, were then 

««..»teu ^y numberless lakes, connected together by short 

^.^ kAitsyyf strips of water, like those upon the northern 

aiaa<»r 9i the United States. 

At the bottom of these lakes, and in places where the 
^oruH^r strata had been furrowed out, broken up or carried 
away, by torrents and inundations, the tertiary formations 
were composed. In these were deposited layers of sand 
and clay, gravel and broken fragments of rocks, leaves and 
stems of trees, and animal remains of every kind deposited 
in those days ; which being cemented and indurated, a 
class of rocks was formed equal to any of the former. In 
some places, these formations are more than six hundred 
feet in depth. Though they compose extensive surfaces 
in many places, they are not, like some of the previous 
formations, universal, because the lakes and inland seas 
where they were deposited were limited. Great changes 
have taken place in regard to them since they were 
formed. Successive torrents and overwhelming inunda- 
tions have carried them away in some places, so that 
they are not so extensive as formerly. Earthquakes and 
volcanos have ruptured their foundations, . and covered 
them over in many places, changing the aspect of nature, 
and leaving it uncertain what were their original dimen- 
sions. 

To form an idea in what way the tertiary strata were 
formed, let a person who is travelling by the side of any 
of the numerous rivers which stretch themselves from the 
mountains to the ocean, imagine, where he sees two hills 
or ridges approaching each other, one upon one side of 
the river and the other upon the other side, that they 
/ormerly united. This obstructed the free course of 
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sin above a necessary result; and in these basins the 
rocks of this class were originally composed. 

It is curious, while travelling by the sides of rivers, 
to notice the different banks, and judge of the different 
height of the lakes, at different periods. It is interesting, 
likewise, to trace the former channels of the rivers, where, 
at difierent periods, and in different circumstances, they 
occupied different places. It must not, however, be im- 
agined that all these basins were the depositories of ter- 
tiary formations. Some presented themselves in so early 
a state of the world — when dry land existed in such small 
proportions — that the proper materials could not be sup- 
plied. Others, by the breaking away of their barriers, 
^furnishing in this way complete outlets, did not exist long 
enough to afford sufficient time for the completion of 
these formations. 

Tertiary formations comprise all the regular strata of 
limestone, marl, clay, sand and sandstone, deposited above 
the chalk. Having been deposited and composed after 
the ocean had considerably subsided, and dry land had 
presented itself, they consist, in a considerable degree, of 
fresh water formations, or of fresh and salt water strata 
alternating with each other. If, by the wearing away of 
the rocky strata above the falls of Niagara, the bottom 
of Lake Erie should be laid bare — something which, if 
the world should exist long enough, may be expected in 
the course of time — a series of tertiary rocks would pre- 
sent themselves, of which the more recent layers, at least, 
would be fresh water compositions. 

We have now taken a very slight glance at the difier- 
ent epochs of the world. They have been called epochs, 
because the history of the world may very naturally be 
divided into those periods, and because cA»^\«t V&^^ ^ 
ihe tbriDBtion. of the world ma'^Xs^ ^torcMsraaAn^^K^'^ 
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speaking of it in this way. It will be perceived that the 
scripture epochs and the geological epochs do not corres- 
pond with each other, or that one scripture epoch does not 
occupy the same time that one geological epoch occupies. 
A great part of the first scripture epoch had elapsed be- 
fore the first geological epoch commenced. The first 
geological epoch occupied a part only of the first scripture 
epoch. The second geological epoch occupied part of the 
first, and very probably the whole of the second scripture 
epoch. The third geological epoch commenced about the 
time when the third scripture epoch commenced, and this 
and the fourth occupied the whole of the other scripture 
epochs. 

The formations which have been mentioned include* 
the whole of the regular rocky formations. There are 
other formations, however, which might be spoken of. 
The basaltic and volcanic rocks form a considerable class ; 
but these were composed in every age of the world, and 
therefore cannot be called a regular formation. The 
metallic substances might be considered another forma- 
tion, and coal another. Besides these, the diluvial and 
alluvial formation is a very important one, and might be 
considered regular ; but not a regular rocky formation. 
This was formed by the operation of the ocean, air, tem- 
perature, and other causes, upon all the other formations ; 
breaking them to pieces, and crumbling them to atoms, 
rendering the earth a fit place for the production of ani- 
mals and vegetables, which otherwise could not exist. 
All the different regular rocky formations, excepting the 
primitive, were composed of materials similar to those 
which compose the diluvial and alluvial formations of the 
present day. By the attrition of the ocean, the collision 
of rocks against each olhei, cYietciiaal effects of the atmos- 
Jpksref (emperature, and o\ivei cuvx^e;^, xwNsa \iK^^ \ftjwi. 
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broken down, and converted into diluvium and alluvium ; 
and from being deposited at the bottom of the ocean and 
other bodies of water, until they should become indurated 
and consolidated, they formed rocks again. If all the di- 
luvial and alluvial matter upon the earth at the present 
day should become consolidated, it would form a series 
of rocks similar to the other formations, which might 
be called quaternary. Former rocks, from a variety of 
causes, are continually l^eing broken down into loose soil, 
and loose soil is coniinuallv chanijincr into rock. From 
what has been slated, something may be learned in re- 
gard to the way in which the earth was formed, and in 
what way it will be resolved back into its original chaos. 

It was stated that there were forms more subtle and 
ethereal, bestowed on matter, than any which have been 
discussed. Light, electricity and caloric are some of 
these. It has been doubted by some, whether light was 
in reality matter, or a property of matter, belonging 
to and emanating from some other body. That it is 
in reality matter, may be inferred from several things 
belonging to it. To give a clearer view of the subject, 
it may not be amiss to recapitulate a few things that have 
been mentioned. 

Matter, then, exists everj'where — pervades all space. 
It is of different degrees of solidity, ponderosity, fusibility 
and tenuity. The heaviest portions of it gravitate to the 
lowest and most central places. Earths, metals, &c., 
either separate or combined, are the heaviest parts of 
matter ; but some of these are heavier than others. Next 
to these is water, and liquid substances in general ; but 
there are some exceptions, for chalk is lighter than mer- 
cury. Aeriform bodies are lighter than liquids ; but there 
is a difference in the specific gravU'^ o^ \!w^%^. V\ ^ye«N»r 
ml, the heaviest bodies are iVie moax ao\v^ cshl^anXsp^"^"^^^^ 
23* 
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are several exceptions. Air occupies the same situation, 
in rcgfard to water and liquid substances in general, that 
the latter do to solid substances. To reason from analo^v, 
some body occupying the same situation in regard to air 
that air does in regard to liquids, may be supposed to exist. 
Light, without doubt, is this body. To impart clearer 
views of the subject, we will resort to numbers, to show 
the relation of different bodi?s to each other. Solid 
bodies may be set down at 10, liquids at 100, aeriform 
ones at 1,000, and light at 1,000,000. This is put down 
in rc»gard to their different degrees of density and ponde- 
rosity ; and though it may not be the exact ratio between 
them, or that they bear to each other, it is an approxima- 
tion towards it. Solid bodies are placed in a mass at ten 
rather than one, because there are various degrees of 
ponderosity belonging to them as individuals. 

Caloric, or heat, is a substance bearing the same re- 
semblance to light, no doubt, that silver does to gold, wa- 
ter to quicksilver, and oxygen to hydrogen. Some might 
indeed doubt of its being a substance ; but it is endowed 
with so many important properties, that something more 
than mere shadow ought to be allowed it. Were it not 
for caloric, there might as well be nothing else ; and pos- 
sibly there would not or could not be anything else. The 
presence of heat has the property of expanding substances, 
and of rendering them invisible. Perhaps the absence of 
it, as it condenses them into so small dimensions, would 
even condense them into nothing. The most remarka- 
ble property of heat is to expand substances, and that of 
its absence to condense them. Everything in nature, 
even the atmosphere and light, would be condensed into 
•olid substances, were it not for heat. 

Heatv then, to a proper extent, is necessary, to endow 
with its essential attributes — to render some per- 
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tions of it solid, some liquid, some aeriform, and some 
more ethereal than air. In order to do this, it must exist 
in separate and distinct bodies ; and it must be diffused 
throughout unbounded space. As separate bodies, it ex- 
ists at the sun, in the fixed stars, and at the centre of the 
earth. In its diffused state, it exists to a considerable de- 
gree in a latent and insensible form, combined with some- 
thing else. Heat keeps up a sort of life and motion in 
solid matter, gives fluidity to water and many other sub- 
stances in a common temperature, converts a portion of 
liquid substances into aeriform matter, and a portion of 
the latter into light. 

This is a new subject, and the reader must not be dis- 
appointed, if the writer should fail to exhibit it clearly to 
his understanding. It is difficult to confer visibility on 
thinijs which are invisible, and tancfibilitv on that which 
is not tangible. Light has been consid(jred so ethereal 
and attenuated, that it lias not been discussed enough to 
bring into use words applicable to its proj)erties and sus- 
ceptibilities. To give an idea of it, therefore, we must 
compare it with something more known, to which it bears 
resemblance. Air is the most like it of anything with 
which it would be proper to compare it. Air is invisible, 
and so is light. The latter, though invisible, is the proper 
medium through which other bodies are rendered percep- 
tible to the organs of vision. Air is susceptible of vast 
expansion, and so is light. In many of its qualities, light, 
as stated before, may be set down at 1,000,000, when air 
is set down at 1 ,000. Some of the resemblances of light 
to air are not so perceptible, at first thought, as they are 
after a little reflection. It would not be thought, at first, 
that light was endowed with specific gravity; but that 
this is the case is perceptible from the circumstance of its 
existing in greater abundance in the vicinity of the body 
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which produces it. As air is most dense where it comes 
in immediate contact with the body towards which it 
gravitates* which is the earth, so is light the most abun- 
dant near the body which produces it, as the sun, &c. 
This single circumstance renders it quite probable that it 
is ponderable. It settles down towards the body which 
produces it, as air and water do around the earth. Some 
things, however, are hardly susceptible of being explained 
upon this principle. If it is ponderable, like air and wa- 
ter, why should it not flow round an object, as air does 
round a mountain, water round an island, &c. Perhaps 
this is a property that ought to belong to it, to distinguish 
it from all other things. Perhaps, too, there are other 
bodies to prevent this, of which we have no perception. 
Light passes off in direct lines, in every direction, with 
such celerity that it may not have the power to pass round 
anything, where there is the least possible resistance. 
Even a substance as attenuated as electricity might pre- 
vent this. Besides, the propensity of light to be reflected 
may in part prevent it. One thing here suggests itself, 
in proof of its beings a ponderable substance, which was 
not mentioned before. What I refer to is its susceptibility 
of being reflected. Is not what is called reflection the 
same that is called elasticity in other bodies ? Light 
passes off from the object which produces it with such 
incomparable celerity, that when it strikes an object which 
impedes it, it bounds back, like a ball which strikes the 
floor or the ground. Polished surfaces, where it cannot 
be lost among the interstices, send more of it back than 
roug^h ones. If it were not a ponderable substance, 
this would not take place. If the principles here laid 
down be correct, it may be asked, how light passes 
through air. Air, however, being endowed with trans- 
parency, may possess facilities in regard to this which, 
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though they cannot be explained in our present unenlight- 
ened state on this subject, may admit of an explanation 
when it shall be more attended to. Another thing may 
be brought into the account, likewise. As a million of 
particles of light exist where there is a single particle of 
air, the former may pass around and between the latter, 
as men pass round and between houses, the satellites of 
planets around their primaries, and the primaries around 
those which are centres or pivots for the whole to revolve 
around. 

Heat or caloric is a substance which, on account of its 
difrusibility,may be compared to light; and which resembles 
light more than either light or heat does air, or any other 
substance which has been named. It is considered to be 
a substance, both from its perceptibility to at least one of 
the senses, and its effects upon other bodies. Combined 
with other bodies, it greatly changes their nature. It 
changes them, too, in proportion to its intensity. A little 
heat only changes the temperature of a body ; more con- 
verts a solid body into a liquid ; more still, the liquid 
into an aeriform one ; and still more, the whole into light. 
A little heat will cause steam or aeriform matter to pro- 
ceed from other bodies, but it requires heat sufficient to 
produce combustion, to cause light to proceed from them. 

Now while groping in the realms of conjecture, or 
soaring upon the wings of imagination, it will perhaps 
subject us to no more censure, not to say pity, to usher 
forth some further wild theories. Is there not more 
analogy between earthquakes and volcanos, thunder and 
lightning, and the aurora borealis, than is generally sup- 
posed ? This is only introduced as a query, without se- 
riously entering into the belief of such a suggestion. What 
I mean by this analogy is, earthquakes and volcanos may 
have a similar efiect upon the solid and liquid substances 
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of the earth, to that of thunder and lightning upon aerifimn 
substances, and the latter may have a similar eflbct upon 
aeriform bodies, to that of the aurora borealis upon the 
more attenuated substance, light. Nature abounds in re- 
semblances. There is a regular and almost impercep- 
tible gradation in everything. There is a chain that 
passes between one thing and another, from nothing up 
to things of the greatest magnitude. One thing puts 
another in motion, and this another, ad infinitum. The 
laws of nature are simple, but they are extensive. They 
ramify through everything, but they are all consistent with 
each other. 



LIFE SPAR. 



The real value of any article of commerce depends in 
a measure upon the benefit which it confers upon man- 
kind. For instance, rice, an article raised in superabun- 
dance in climates where it is an indigenous plant, bears, 
in all parts of the world, a price commensurate with the 
benefit which its consumers derive from it ; — so also with 
wheat, corn, &c., the prices of which vary, according to 
the greater or less amount which may be produced in the 
year by the growers. The question of utility can be 
solved in reference to any article, by considering the real 
benefit or profit which men derive from it. 

Within a few years, India Rubber has been employed 
for almost every variety of purposed. . From being only 
used in erasing the pencil marks made by some drawing 
master or his pupils, it has run through almost the whole 
catalogue of domestic uses, until it has become a medium 
of light J and, if our genius do not desert us, will super- 
sede all farther use of paper. 

The various companies which have been organized for 
the manufacture of India Rubber, some of which have 
succeeded, have produced no article which promises more 
universal benefit than the Life Spar, recently invented by 
J. S. Armstrong, the enterprising agent of the Roxbury 
India Rubber Company. The consideration of the many 
serious accidents which have happened in consequence of 
the burning of steamboats, and in particular, the truly 
awful instance of the Royal Tar, which is still fresh ia 
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our memories, has induced him to offer to the public the 
Life Spar, of which we will attempt a description. 

It consists of a long cylinder, fourteen feet and a half 
in length, and thirty-six inches in circumference, made of 
the strongest twine duck on its exterior, and lined with 
cotton drilling. The cloth, before making up, receives a 
coat of India rubber, which renders it perfectly air-tight. 
Two bands run from either end along its whole length, to 
which are attached twenty-four rings, of sufficient calibre 
to receive the arm of any individual who may be incapa- 
ble of holding on with his hand. It is inflated with air 
by three tubes, one at each end, and one in the centre. 
Its weight, when inflated, is twenty pounds. It is capable 
of supporting thirty men in the water, although there are 
rings for only twenty-four. It may be packed with ease 
in the top of a common sized travelling trunk. In case 
of accident on board a ship or steamboat, this article can 
be inflated in fifteen minutes by the breath of three men, 
or in less than half that time by the common valve bel- 
lows ; and, being thown overboard, will afford almost per- 
fect security to those who will entrust themselves to it. 

There have been many inventions for this purpose, but 
none which answers the end so admirably. It is portable, 
and occupies but little space. Every steamboat on oiir 
waters should be supplied with it ; and no ship-master 
or owner is justified, when the expense is so small, in 
suflTering his vessel to leave port without one. They are 
for sale at the Roxbury India Rubber Company's store> 
No. 82 Washington Street. g. t. d. 
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